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THE AVIFAUNA OF THE TRES MARIAS 
ISLANDS, MEXICO 


BY KENNETH E. STAGER 


Tue bird life of the Tres Marias Islands, off the west coast of 
Mexico, has been of interest to ornithologists since the time it was 
first brought to their attention by Andrew Jackson Grayson in 1865. 
Known historically since early in the 16th century, the islands were 
visited by early maritime explorers and served as a base for buc- 
caneers operating along the Pacific coast of Mexico. In spite of this 
long period of contact by seafaring men, the islands even today are 
rather poorly charted and there exists a great deal of erroneous 
information regarding the immediate waters surrounding this insular 
chain. 

PHYSICAL FEATURES OF THE ISLANDS 

The Tres Marias lie between 21° and 22° north latitude and 106° 
and 107° west longitude. Stated with reference to other well known 
Mexican mainland points, the islands lie approximately 125 miles 
south southwest of Mazatlan, Sinaloa, or 65 miles west of San Blas, 
on the coast of Nayarit, and are considered a part of this latter state. 
Although named the Tres Marias, the islands total four in number 
and from north to south are: San Juanito, Maria Madre, Maria 
Magdalena, and Maria Cleofas. A relatively shallow channel sepa- 
rates the group from the mainland of Mexico thus distinguishing 
them as continental rather than oceanic islands. ‘The islands, (see 
map) aligned as they are in a northwest-southeast chain, are appar- 
ently the remnants of a former single island which was approximately 
50 miles in length. Prior to the period of the single island, a long 
peninsula evidently extended northwestward from the northern tip 
of Banderas Bay in the present state of Jalisco. Maria Madre, the 
largest island of the group, is approximately 15 miles long by 8 miles 
wide with a long axial ridge that rises over 2000 feet in elevation. 
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SAN JUANITO 


MARIA MADRE 


MARIA MAGDALENA 


MARIA CLEOFAS 


Ficure 1. Map of the Tres Marias Islands, showing highest elevation, in feet. 
Scale—1" = 12 miles. 


North of Maria Madre lies San Juanito, the smallest of the four 
islands and separated from Maria Madre by a shallow and treacherous 
channel. San Juanito is a relatively flat island 4 miles long and 3 
miles wide with its highest elevation at the extreme north end. To 
the southeast of Maria Madre lies Maria Magdalena, the second 
largest of the group. ‘Triangular in shape, Magdalena is roughly 8 
miles in diameter and rises to an elevation of around 1500 feet. Maria 
Cleofas, the most southeasterly of the chain, is rather circular in shape 
with a diameter of nearly 4 miles and an elevation of over 1000 feet 
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at its eastern end. Scattered offshore around the four islands are 
numerous jagged islets, rocks, and pinnacles. 


EcoLoGICAL CONDITIONS 


Nelson (1899) gives a good description of the physiography and 
flora of the islands so it is not necessary to elaborate on these two 
subjects other than to add new information and correct certain errone- 
ous statements. Since Nelson’s visit to the islands in 1898, a Mexican 
federal penal colony has been established on Maria Madre at the site 
of the original settlement on the east side of the island. There is a 
large henequen mill in production on the north end of Maria Madre 
which is operated by convicts. The other three islands are completely 
uninhabited except San Juanito which is sporadically occupied by 
groups of convicts from Maria Madre, for the purpose of harvesting 
the leaves of the giant Agave for transportation to the henequen mill 
on Maria Madre. Small native fishing craft from the Mexican coast 
frequently put in to Maria Cleofas, as there is a good anchorage on 
the east side of the island. Sport fishermen from the United States 
often stop among the islands during their voyages along the Mexican 
coast. 

About 1903, a number of Mexican white-tailed deer (Odocoileus 
virginianus) and domestic goats were liberated on Maria Magdalena 
(Hanna, 1926:72). Both the deer and the goats have become well 
established and were noted as common during our visit in April 1955. 
Magdalena is well covered with vegetation, and as of the above date, 
the goats do not seem to have caused any appreciable damage by their 
browsing. 

Destruction of native vegetation on the islands is most apparent on 
Maria Madre where, during the course of the past one hundred years, 
a great deal of logging has been done on the forested slopes. The 
most sought-after tree has been the Spanish cedar (Cedrela). ‘The 
cultivation of agaves for henequen has also altered considerable areas 
of the island. At the present time there is extensive planting of 
introduced trees of various species. In the past there has been a 
relatively small amount of timbering on Maria Magdalena, but the 
original plant cover has not been altered to any noticeable degree. 
On San Juanito a network of harvest trails has been cut through the 
dense low scrub forest to facilitate the removal of henequen. These 
trails now enable a biologist to penetrate an otherwise difficult mat 
of vegetation. Maria Cleofas has a vegetative cover which is almost 
intact. Native fishermen occasionally put in at the east side of the 
island and remove single trees for the construction of dugout canoes. 
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Nelson's observations (1899) with regard to the vegetation of Maria 
Cleofas were obviously made from offshore as he states that the island 
is, ‘rocky and sterile and the trees are stunted and brushy.”’ This 
statement is completely erroneous as our investigations revealed dense 
forests on the slopes and level land on the eastern side of the island. 
A periphery of low thorny vegetation just back of the shoreline gives 
the impression that the whole island is so covered. Beyond this 
periphery, however, which includes great patches of a large terrestrial 
bromeliad, a forest of considerable height is encountered. ‘Trees of 
fifty feet in height are common and individuals of a large Ficus (Plate 
19), 100 feet tall and with buttressed bases 30 feet in diameter, are to 
be found. This untouched climax forest can hardly be termed as 
“stunted and brushy.” ‘The floor of the forest is relatively open 
with an abundance of cycads (Zamia sp.) scattered throughout. 
Arboreal bromeliads and orchids are not uncommon. 


ORNITHOLOGICAL INVESTIGATIONS 


Ornithological investigation of the Tres Marias began with the 
three visits of Andrew Jackson Grayson (1871) in 1865, 1866, and 
1867. Most of Grayson’s specimens are labeled either specifically 
“Maria Madre” or just ‘“Tres Marias Islands” and it is difficult to 


determine whether he actually collected on any of the islands other 
than Maria Madre. Most of the material of his island collection is 
in the U. S. National Museum. ‘The islands were not visited by an 
ornithologist again until in 1881 when Alfonse Forrer visited Maria 
Madre and made a collection of birds, the greater part of which is 
presumed to be in the British Museum. Forrer’s collection has never 
been reported upon except for references most of which are in the 
British Museum Catalogue of Birds and Salvin and Godman’s Biologia 
Centrali-Americana (1879-1904). 

In 1897, Nelson and Goldman spent the month of May investi- 
gating the three main islands of the group. ‘Their itinerary indicates 
that they remained on Maria Madre from May 2 to May 25 and then 
moved to Maria Magdelena for 3 days (May 26 to 28) and to Maria 
Cleofas for 2 days (May 29 and 30). Nelson (1899: 8) mentions that 
as he and Goldman were preparing to depart from San Blas for the 
Tres Marias they were met by “‘a Prof. C. L. Herrick, his son, Harry, 
and Dr. T. S. Maltby from Socorro, New Mexico,’’ who also were 
bound for the islands. The two parties joined and made the trip 
together. Nelson makes no further mention of the Herrick party, 
but that their visit to the islands was also of an ornithological nature 
is shown by the fact that the Rothschild collection, purchased by the 
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VEGETATION OF THE Martias IsLanps, Aprit, 1955. (Above) Dense thorn 
and cactus thickets at shoreline on southeast side of Maria Magdalena (Below) 
Forested interior of Maria Cleofas showing cycads (Zamia sp.) in foreground 
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Views or THE TrES Maras Istanps, Aprit, 1955. (Above) Nesting colony of 


Blue-footed Boobies back of beach on southeast side of Maria Cleofas. (Below) 
Profile of heavy forest on southeast side of Maria Magdalena 
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Views or SAN JuANrtTo ISLAND. (Above) Low, dense forest covering the island 
View to the southeast showing Maria Madre in the background. (Below) North 
end of the island showing greatest elevation. Brown Pelicans use this pile of rocks 
as a nesting site 
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American Museum of Natural History, contains a collection of be- 
tween 200 and 300 birds from the Tres Marias, collected by C. L. 
Herrick between May 2 and 30, 1897. As in the case of Forrer’s 
collection, this collection by Herrick has never been reported upon. 
I have examined a considerable amount of the Herrick material, but 
do not feel that I have uncovered all of the species his party may have 
collected. 

For the next 28 years the islands remained untouched by ornitholo- 
gists. On May 13, 1925, a field party from the California Academy 
of Sciences landed on Maria Madre and collected birds from May 13 
to May 19, returning again on May 23 and 24. The period of May 
19 to 22 was spent on nearby Maria Magdalena. Loye H. Miller and 
Alden H. Miller landed on Maria Madre June 26, 1925 and collected 
for three hours. ‘The few skins taken by them in the vicinity of the 
penal colony on the east side of the island are in the collection of the 
University of California at Los Angeles. During the following 
October, McClellan (1927) spent six days (Oct. 21 to 26 inclusive) 
collecting birds on Maria Madre Island for the California Academy 
of Sciences. In 1926, the late A. E. Colburn evidently spent a little 
time in the island group. There are two specimens of the Western 
Willet (Catoptrophorus) bearing his name as collector in the Ed N. 
Harrison Collection labeled, ‘‘Maria Magdalena Island, November 29, 
1926."" The islands were not visited by ornithologists again until 
1938, at which time Wm. H. Burt and the late George Willett ac- 
companied by J. R. Pemberton put into Maria Magdalena for two 
days (February 9 and 10, 1938) and then moved on to Maria Cleofas 
for two days of collecting on this little-visited island. The specimens 
collected by Willett are in the collection of the Los Angeles County 
Museum, those collected by Burt, in the University of Michigan 
Museum of Zoology. 

The Los Angeles County Museum's field work in April and May of 
1955, here recorded, is the latest known investigation of these inter- 
esting islands insofar as their avifauna is concerned. 

The main objective of our visit to the Tres Marias in 1955 was to 
bypass the relatively well-worked main island of Maria Madre and 
concentrate on the other three islands of the group, which have re- 
ceived less attention from ornithologists in the past. Departing from 
Mazatlan, Sinaloa, on April 17, 1955 aboard the power yacht ‘‘Mali- 
bu,”’ our field party, consisting of Mr. and Mrs. Maurice A. Machris, 
Mr. and Mrs. Hal Roach, Jr., Mr. Harry F. Burrell, cinema photog- 
rapher and me, proceeded south to Isabel Island. Isabel, a small 
volcanic island, lying midway between the Tres Marias and the 
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Nayarit coast, was reached after dark that same day. Two days 
were spent on Isabel examining and photographing the extensive sea 
bird colonies that use this tiny island as a breeding ground. Maria 
Madre was reached on the evening of April 20, and the morning of 
the 21st was spent traveling about the island as guests of General 
Pedrajo, governor of the penal colony. The anchorage at the south- 
east end of San Juanito was reached early the same afternoon and a 
collecting party was put ashore. Collecting on San Juanito continued 
through April 22 after which the ‘‘Malibu’’ proceeded to the southeast 
side of Maria Magdalena. Field work on Maria Magdalena extended 
from April 23 to April 26 inclusive, with departure for Maria Cleofas 
on the afternoon of the 26th. An anchorage at the east side of Maria 
Cleofas was reached at dusk of the same day and collecting ashore 
was begun on the morning of April 27. Work on this southernmost 
island extended through May 1, 1955 with the ‘‘Malibu’”’ returning to 
Mazatlan on May 2, thus concluding a relatively short but very 
profitable investigation of the three least-known islands of this 
insular chain. 

In evaluating the distribution of bird life within this insular group 
and reviewing the findings of previous workers, the gaps in our knowl- 
edge of the ornithology of the Tres Marias becomes apparent and it is 
hoped that subsequent investigations will serve to clarify many 
existing problems with regard to ecology and speciation of the bird 
life of these interesting islands. 


Tue Birps or THE TRES MARIAS 


ZThe following species account deals only with those forms for 
which new information or observations have been obtained. No 
attempt has been made to discuss all species now occurring on the 
islands or those for which there are valid records of their presence 
only in the past. These are included, however, in the check list that 
follows this account. 


Phaéthon aethereus mesonauta Peters, Red-billed Tropic-bird.—Tropic birds 
breed on all four islands wherever suitable nesting cliffs are available. The off- 
shore rocks and islets along the western sides of the islands are the most frequented 
areas. Numerous birds were noted flying in and out of the rocky bluffs at the 
north tip of San Juanito. 

Pelecanus occidentalis californicus Ridgway, California Brown Pelican.—Nelson 
(1898) mentions pelicans as being uncommon about the Tres Marias and not nesting. 
In April of 1955 nesting colonies of this species were noted on San Juanito and on 
Maria Cleofas. On San Juanito the colony is confined to the high area at the north 
tip of the island. On Maria Cleofas the colony was nesting in low trees on the 
northeast corner of the island. 
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Sula nebouxii Milne-Edwards, Blue-footed Booby.—Breeding colonies were 
found only on San Juanito and Maria Cleofas. On San Juanito this species was 
found nesting at the same site as that mentioned by Nelson (1899). Nests were 
located in the short grass just above the high tide line on the south side of the island. 
In April 1955 the colony consisted of approximately 200 pairs. On Maria Cleofas 
there is a colony in a similar grass-type site just above the beach (Plate 21) at the 
southeast anchorage. In both colonies, we found stages from fresh eggs to abandoned 
young practicing flying and grouping at the water’s edge. 

Sula leucogaster nesiotes Heller and Snodgrass, Brown Booby.—Hundreds of 
boobies of this species nest on the precipitous offshore islet on the northwest side 
of Maria Cleofas. This is the same colony as that reported by Nelson in 1899, 
Approximately fifty pairs were noted nesting on the cliffs at the north end of San 
Juanito. 

Fregata magnificens rothschildi Mathews, Man-O-War Bird.—Common about 
the Tres Marias, but found nesting only on San Juanito and Maria Cleofas. A 
few pairs were noted perched on low bushes among pelicans at the north tip of San 
Juanito, and several pairs were found occupying nesting trees at the northeast 
corner of Maria Cleofas. Most of the Tres Marias birds apparently range westward 
from Isabel Island where there are extensive nesting colonies. 

Ardea herodias Linnaeus, Great Blue Heron.—Herons of this species were noted 
along the shores and beaches of all four of the islands, but whether the species breeds 
on Tres Marias is not as yet determined. No specimens were taken, hence a sub- 
specific determination is not possible at this time. 

Coragyps atratus (Beckstein), Black Vulture.—Grayson (1871) and Nelson (1899) 
both failed to find Coragyps in the Tres Marias. McClellan (1926) however reported 
them as fairly common on the beach at Maria Madre. On this occasion they were 
found mixing with the flocks of Cathartes in the vicinity of the settlement on the 
east side of the island. The species was not noted on any of the four islands during 
our period of field work in 1955. 

Cathartes aura teter Friedmann, Turkey Vulture.—In contrast to the preceding 
species, Turkey Vultures were observed in considerable numbers on all of the four 
islands. Although there are no published records of the species nesting in the 
Tres Marias, it would seem safe to list the species as breeding there, as it is a species 
of wide and plentiful distribution throughout the islands. 

Chondrohierax uncinatus uncinatus (Temminck), Hook-billed Kite.—Hook-billed 
Kites have not been previously reported from the Tres Marias although the species 
is known to be resident along the opposing mainland coast. On April 26, 1955 
while collecting on the south side of Maria Magdalena, I was attracted by the 
shrill calls of this species along a forested stream course, just back from the beach. 
The bird was calling loudly and repeatedly, but no other individual of the species 
was observed. The specimen when collected proved to be an adult female in non- 
breeding condition. An examination of a series of skins of this species shows a 
wide range of individual variation in coloration, but this particular specimen exceeds 
most of the examples by its decidedly rufous coloring. ‘The entire ventral surface 
is heavily suffused with rufous, including the throat and under tail coverts. The 
barring on the breast is not as distinct as that of Sinaloa birds (Moore Collection), 
owing to this rufous condition. The terminal white band of the tail is narrower 
and the large white bands are rufous on their inner webs. The nuchal collar is 
bright rufous compared to the buff-colored collars of Sinaloa birds. The wing 
measures slightly smaller (278 mm.) than wings of mainland birds. 
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As Grayson, Nelson, and McClellan all failed to note the species in the Tres 
Marias and our work only yielded one specimen, the species must be listed as of 
accidental occurrence pending further field work in the islands. 

Buteo jamaicensis fumosus Nelson, Tres Marias Red-tail.—Red-tails were observed 
on all the islands except San Juanito, but so sparingly as to indicate that the popula- 
tion is rather small. I have not had an opportunity to examine specimens of this 
insular subspecies critically, so cannot comment on its validity as a race. 

Caracara cheriway pallidus Nelson, Tres Marias Caracara.—A common species 
on all islands of the group. In my opinion pallidus is a poorly defined race, as all 
birds examined from the Tres Marias prove to be somewhat darker than mainland 
birds rather than lighter as given by Nelson (1898) in his description of the race. 
The character for dorsal neck markings also fails to hold when island birds are 
compared with specimens from the mainland. There is a very slight size difference, 
the island birds being somewhat smaller. 

Falco albigularis Daudin, White-throated Falcon.—Although Grayson’s (1871: 
269) sight record is probably quite accurate, this falcon has not been subsequently 
found by any other workers on the islands. A diligent search for the species in 
1955 failed to disclose any trace of this small falcon, and it can only be listed as of 
accidental occurrence. 

Lophortyx douglasti (Vigors), Douglas Quail.—On the morning of April 21, 1955 
while driving along the road leading north from the penal colony on Maria Madre 
to the home of the governor of the island, at a place called Nayarit, it was necessary 
to stop the vehicle to enable a flock of approximately twenty-five quail to cross 
the road. ‘The birds were quite undisturbed and passed within 15 feet of the car, 
thus permitting positive identification. The species is without doubt a plant on 
Maria Madre, as so obvious a species would have been detected by previous observers 
on this well-worked island. Unfortunately it was impossible to collect any specimens 
at the time and no subspecific determination is possible at this writing. Numerous 
officials, including the governor of the islands, were questioned as to the origin of 
the birds, but no one was able to shed any light on the subject. According to the 
governor, the birds have always been there. It is possible that the introduction 
may have been made around 1903, as that is the time that Hanna (1926) reports 
the introduction of deer (Odocoileus virginianus) and domestic goats on Maria 
Magdalena Island. 

Pluvialis dominica dominica (P. L. S. Miiller), American Golden Plover.—The 
Golden Plover has not previously been reported from the Tres Marias. During 
our investigations in April 1955, Golden Plover were noted on several occasions 
on the tidal shelf rock on the south side of Maria Magdalena Island. In each in- 
stance the birds were solitary, but numerous enough to list the species as of casual 
occurrence. A female taken on April 24, 1955 has a wing measurement of 74 mm. 
and is assignable to the race dominica. 

Catoptrophorus semipalmatus inornatus (Brewster), Western Willet.—Willets 
were noted on the sandy beach in front of the abandoned prison barracks at the 
southeast end of San Juanito Island on April 21, 1955. Several individuals of 
this species were also present on the tidal shelf rock on the southeast side of Maria 
Magdalena between April 23 and 26, 1955. In the Ed N. Harrison ornithological 
collection in Los Angeles there are two females labeled Tres Marias Islands, taken 
on November 29, 1926 by A. E. Colburn; other than these specimens, which were 
not recorded, there is no evidence of the species having been noted previously. 

Heteroscelus incanus (Gmelin), Wandering Tattler.—A solitary tattler was col- 
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lected April 22, 1955 on San Juanito Island. No other individuals of this species 
were noted. Tattlers have not previously been recorded from the Tres Marias. 

Crocethia alba (Pallas), Sanderling—On April 21, 1955, several individuals of 
this species were observed feeding on the sandy beach in front of the abandoned 
prison barracks on San Juanito Island. A single specimen of this previously un- 
recorded species was taken from the above mentioned flock. 

Larus heermanni Cassin, Heermann Gull.—Gulls of all species are uncommon 
on the Tres Marias group. Nelson (1899) refers to nesting evidence of this species 
on Maria Cleofas, but the record is not convincing. Numerous small fishing craft 
from the Nayarit coast put into the anchorage on the east side of Maria Cleofas 
and often have a small number of Heermann Gulls following in their wake. On 
April 26, 1957 a small fishing craft was noted several miles off Maria Cleofas with 
a small complement of gulls scavenging in its wake. ‘The boat anchored overnight 
at Cleofas and departed the following morning. The Heermann Gulls that had 
arrived with it, remained behind upon its departure. After two days, however, 
the gulls had deserted the anchorage area and were not seen again. Although 
scarce on the Tres Marias, Larus heermanni is a very common nesting species on 
Isabel Island, lying midway between the Tres Marias and the Nayarit coast. 

Columba flavirostris madrensis Nelson, Red-billed Pigeon.—These large pigeons 
were noted in considerable numbers on all of the islands with the exception of Maria 
Cleofas. On this latter island the species was not detected during our several days’ 
stay, although a constant search was made for it. On Maria Magdalena large 
numbers of the pigeons were flushed from tree tops where they were feeding on a 
small guava-like fruit. They were also numerous about the small pools of the 
intermittent streams. ‘The apparent lack of surface water on Maria Cleofas may 
account in part for the apparent absence of pigeons on that island 

Zenaidura macroura carolinensis (Linnaeus), Mourning Dove.—An intensive 
search on all of the islands other than Maria Madre failed to reveal any trace of 
this species of dove, and it is felt that it can be considered as of only accidental 
occurrence. The only record of Zenaidura for the Tres Marias is based upon the 
single specimen taken by Nelson and Goldman in 1897 on Maria Madre and sub- 
sequently described by Ridgway (1915) as Zenaidura macroura tresmariae. Aldrich 
and Duvall (MS), however, assign the specimen to the subspecies carolinensis 
after a critical study of the geographic races of the species and examination of the 
Ridgway type. 

Zenaida asiatica mearnsi (Ridgway), White-winged Dove.—-Although present 
in considerable numbers on all of the islands of the Tres Marias group, this dove 
is outnumbered by Leptotila and Columbigallina. Zenaida was least abundant on 
Maria Cleofas, but could always be found in the forest margin directly behind 
the beaches on the eastern side of that island. 

Columbigallina passerina pallescens (Baird), Common Ground-dove.—An espe- 
cially numerous species in the Tres Marias. On Maria Magdalena these minute 
doves were concentrated in the greatest number along the stream courses where 
small pools of water were still to be found in late April and early May. Even on 
Maria Cleofas, where no visible surface water was detected, the species was present 
in sizeable numbers. 

Leptotila verreauxi capitalis Nelson, White-tipped Dove.—An examination of 
specimens of this extremely abundant species shows the race to be fairly well defined. 
When compared with specimens of angelica from Sinaloa on the mainland, the 
culmen and wing of capitalis prove to be slightly larger (culmen, 19.0 mm.; wing, 
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153.0 mm.). Ventrally, specimens of capitalis are paler on the breast as well as on 
the abdomen. In a large series of angelica, however, it is possible to find specimens 
which possess ventral plumage equally pallid as in capitalis. 

This ground-haunting dove was collected on all of the islands except San Juanito. 
On this latter island, however, the vegetative growth is ideal for its needs and a 
subsequent search of the island should reveal its presence there. 

Forpus cyanopygius insularis (Ridgway), Blue-rumped Parrotlet.—Although 
Grayson (1871) and Nelson (1899) reported parrotlets as common on both Maria 
Madre and Maria Magdalena, McClellan (1926) found them uncommon on Maria 
Madre and failed to observe any on Maria Magdalena. Willett (field notes) did 
not observe the species on Maria Magdalena and Maria Cleofas during his work 
on those islands in 1938. Although we searched diligently for it in 1955, we failed 
to find it on any of the four islands visited. ‘These small parrotlets are easily over- 
looked unless one is familiar with their habits and call. Whether or not there is 
any significance in the fact that field workers have not noted the presence of this 
species on the Tres Marias since 1926, can only be determined by subsequent visits 
to the islands. 

Amazona ochrocephala tresmariae Nelson, Yellow-headed Parrot.—During the 
course of our field work in 1955, the large Yellow-headed Parrots were noted as 
common on all of the four islands of the Tres Marias. They were most frequently 
noted in pairs during the day as they fed in the tops of fruit-bearing trees. On 
Maria Cleofas approximately twenty birds of this species were observed roosting 
in a heavy stand of the large agaves which grew on a point of land near the southeast 
anchorage. ‘The flock would appear in the roosting area late each afternoon and 
after perching atop the tall flowering stems of the agaves for a short period, would 
then descend into the lower spiny leaves of the plants within five feet or less of the 
ground. Each morning at sun-up the birds would assemble as a flock and fly off 
to their feeding grounds on the forested slopes of the island. Although Grayson 
and Nelson both remarked on the tameness and approachability of these large 
parrots in 1871 and 1899, it was found that they have now become as wild as the 
parrots on the mainland. 

The Tres Marias Yellow-headed Parrot is a well-defined race; all birds examined 
show the very extensive amount of yellow on the head and neck in contrast to the 
lesser amount exhibited by the mainland race. The light green of the back as 
well as the bluish-green wash of the breast is also evident when a series of tresmariae 
is compared with skins of oratrix from Colima. At the present time the range of 
Amazona ochrocephala on the west coast of the Mexican mainland extends only to 
the state of Colima and therefore does not reach Nayarit opposite the Tres Marias 
Islands. It is quite probable that this species had a greater northerly range at a 
much earlier time and extended to the Tres Marias prior to the islands being cut off 
from the mainland. With the formation of the island group as a result of the sub- 
sidence of a former peninsula which probably extended northwestward from the 
Jalisco coast just north of Banderas Bay, the peninsular population was isolated. 
In the Tres Marias, the species has maintained itself and evolved into the present 
recognizable race, while on the mainland it can be postulated that the range of the 
species has withdrawn to its present line in Colima. 

Nyctidromus albicollis insularis Nelson, Tres Marias Pauraque.—Pauraques were 
only encountered by our party on Maria Magdalena, but subsequent search should 
reveal their presence on Maria Cleofas as terrain conditions on this latter island 
are similar to those of Maria Magdalena. The species is known to be abundant on 
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Maria Madre, as Grayson, Nelson, and McClellan all reported it from this island. 
On Maria Magdalena, Pauraques were most frequently encountered late in the 
afternoon or after darkness, but on several occasions individuals were collected 
as they fluttered along the shady stream courses during broad daylight. A com- 
parison of specimens from the Tres Marias with those of the opposing mainland 
shows that the wing length of insularis averages greater (163 mm.) as does the 
length of the tail (161.0 mm.). Nelson (1898: 9) in his description of the insular 
race of Nyctidromus, remarks on the constancy of coloration of birds from the Tres 
Marias compared with the amount of variation demonstrated by birds from the 
mainland. In examining the series of Tres Marias birds at my disposal, I fail to 
find this statement to be correct, as the island birds also show a considerable amount 
of color variation ranging from grayish to slightly rufous. The only reliable char- 
acters appear to be the larger size of the wing and tail 

Cynanthus latirostris lawrencei (Berlepsch), Broad-billed Hummingbird.—A com- 
mon species in the Tres Marias. Broad-billed Hummingbirds were observed by 
our party on all of the islands of the group with the exception of San Juanito. 
More intensive work on this latter island should, however, reveal its presence there 
as the plant cover appears to be adequate to its needs. The subspecies lawrencei 
is a well-defined race, being considerably larger than the mainland form. Dorsally 
it is suffused with coppery red compared to the bluish back of the race latirostris 
occurring in Nayarit. The throat of lawrencei is green rather than the blue of 
mainland birds. 

Amazilia ruiiie graysoni Lawrence, Cinnamomeous Hummingbird.—As in the 
preceding species, this hummingbird is a common bird in the Tres Marias Islands 
and was observed by our party on all of the islands of the group with the exception 
of San Juanito. Specimens of the race graysoni are easily separated from birds 
of the mainland on the basis of their greater size. 

Trogon elegans goldmani Nelson, Elegant Trogon.—Trogons have to date been 
reported from only Maria Madre and Maria Magdalena. A careful search was 
made for the species on Maria Cleofas but no individuals were found although Burt 
collected a female there on February 12, 1938. Vegetative conditions on San 
Juanito do not appear to be favorable for its presence on that island. On Maria 
Madre and Maria Magdalena, they are a fairly common species and are most fre- 
quently encountered in the more heavily forested portions of the islands. 

Nelson in his description of the subspecies (1898: 8) states that the adult male 
birds are decidedly more greenish dorsally than male specimens from the mainland. 
In comparing a large series of skins from both areas, however, I fail to find any 
appreciable color differences in male birds; the skins from the islands exhibit just 
as much coppery sheen to the back as found in skins of ambiguus. ‘The only discern- 
ible differences in goldmani appear to be the more ash-colored backs and paler 
rufous color of the middle rectrices in the females. There is no appreciable difference 
in measurements between mainland and island birds. Consequently I feel that 
goldmani is at best a poorly differentiated subspecies 

Dendrocopos scalaris graysoni (Baird), Ladder-backed Woodpecker.—A common 
species on all of the islands of the group. It is most frequently encountered in the 
thorny thickets of low shrubs, agaves, and terrestrial bromeliads just back of the 
beaches and is less common in the heavier forests. The low mat of vegetation 
covering San Juanito Island is especially well suited to the needs of this small wood- 
pecker, and the species was found to be exceedingly common on this particular 


island. 
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Platypsaris aglaiae insularis Ridgway, Rose-throated Becard.—At the present 
time becards have been recorded from Maria Madre Island only and although a 
search was made for the species on Maria Magdalena and Maria Cleofas during our 
work there, no specimens were observed or collected. A more thorough search 
of these latter islands at a future date may show it to be present. The density of 
the vegetation on both islands is adequate for its needs and it may have just been 
overlooked. 

Tyrannus melancholicus occidentalis Hartert and Goodson, Tropical Kingbird.— 
Flycatchers of this species have been previously recorded from all of the islands 
of the Tres Marias group with the exception of San Juanito. The species evidently 
moves back and forth between the islands and the mainland with little effort, as a 
lone individual came aboard the ‘‘Malibu” on April 20, 1955 as the ship was enroute 
between Maria Madre and Isabel Island. 

Myiarchus tuberculifer tresmariae Nelson, Tres Marias Flycatcher.—These small 
flycatchers occur on all of the four islands and are the most obvious species of fly- 
catcher in the island group insofar as numbers of individuals are concerned. The 
subspecies tresmariae is of doubtful validity as the differences between it and the 
mainland race, olivascens, are so slight as to be almost non-existent. There is no 
appreciable difference in coloration and the size differential is very slight. Un- 
fortunately there are no large series of island birds available for a detailed study 
at the present time. When sufficient series are available in the future, it may be 
possible to determine the validity of this race. 

Empidonax difficilis difficilis Baird, Western Flycatcher.—Grayson reported this 
flycatcher as common on Maria Madre, but Nelson found it sparingly on Maria 
Madre and Maria Magdalena. On February 9, 1938, Willett took two specimens 
on Maria Magdalena. A single specimen was taken by our party on Maria Cleofas 
on April 28, 1955 and no other individuals were noted. ‘These three birds compare 
most closely with typical specimens of the race difficilis. Migrants of this species 
are apparently much more abundant in the islands during the winter months. 

Elaenia viridicata minima Nelson, Greenish Elaenia.—Although recorded from 
Maria Madre and Maria Magdalena by both Grayson and Nelson, this small fly- 
catcher was not noted by Willett in 1938, nor by our party in 1955. In his descrip- 
tion of the race, Nelson (1898) mentions that a specimen taken by Grayson is typical 
of jaliscensis, showing that this latter race is also to be looked for in the islands 
as a straggler during the winter months. 

Camptostoma imberbe Sclater, Beardless Flycatcher.—During the course of their 
work in the islands in 1897, Nelson and Goldman took two specimens of this species 
on Maria Madre and observed a few others. Willett failed to find it on Maria 
Magdalena or Maria Cleofas in 1938. During the course of our work in 1955 a 
single specimen was taken on San Juanito, but this individual was too badly damaged 
to permit subspecific determination. A solitary individual was observed on Maria 
Cleofas on May 27, 1955, but it was not collected. Consequently, it is impossible 
to state at this time whether the birds reaching the Tres Marias represent typical 
imberbe or ridgwayi; I have not had the opportunity of examining the two specimens 
taken by Nelson. 

Thryothorus felix lawrencii Ridgway, Lawrence’s Wren.—Wrens of this species 
are relatively abundant on all of the islands of the Tres Marias group with the 
exception of San Juanito. This latter island lacks the shaded canyons and heavy 
vegetation characteristic of the other three islands and hence does not seem to 
meet the habitat requirements of Thryothorus. Nelson (1899) remarks on the 
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extreme tameness of Thryothorus on Maria Magdalena and describes the incident 
in which Goldman was actually able to capture a wren as it foraged on the ground 
near him. On one occasion during our stay on Magdalena, while “squeaking” 
for birds along a wooded stream course, I was able to decoy a wren within one foot 
of my face. No attempt was made to capture this individual, however. 

The subspecies lawrencii is a well-defined pallid race named by Ridgway (1878) 
from Maria Madre Island and is easily separated from Thryothorus f. pallidus of 
the opposing mainland by the lesser amount of streaking on the side of the head and 
the decidedly more pallid coloring of back and ventral areas. 

Nelson (1898), after a study of T. felix from adjacent Maria Magdalena, described 
the race magdalenae and stated that birds from this island although identical in size 
to T. f. lawrencii of Maria Madre, were darker in coloration. At the time of Nelson’s 
study the species had not been taken on Maria Cleofas to the south. Willett, in 
1938, took a single specimen on Maria Cleofas and our party in 1955 succeeded in 
taking three additional specimens on this same island. Comparison of this material, 
and specimens obtained on Maria Magdalena in 1955, with T. f. lawrencit from 
Maria Madre indicates that the birds of all three islands are inseparable as to race 
and that magdalenae should be considered a synonym of lawrencii; with but one 
well-defined subspecies occupying the three islands. Measurements of lawrencti 
from Maria Cleofas are as follows: 1 o& wing 62.0 mm., tail 55.0 mm., culmen 7.5 
mm. Average of 3 2 2 wing 55.3 mm. (54-56.2 mm.); tail 54.2 mm. (52-58 mm.); 
culmen 5.7 mm. (5.0—6.0 mm.). 

Melanotis caerulescens longirostris Nelson, Blue Mockingbird.—Blue Mocking- 
birds are common on the three larger islands but have not as yet been recorded 
from San Juanito. The species was noted as exceedingly common in the heavy 
forests of Maria Cleofas during our investigations there in the latter part of April, 
1955. While ‘squeaking’ for birds in the heavy forests of Cleofas, it was not 
unusual to have as many as six or eight individuals scolding within ten feet of me 
at one time. An examination of a series of island mockingbirds, shows longirostris 
to be a recognizable race with wing and tail definitely shorter than the opposing 
mainland form. ‘The bill is longer than in effuticius. Insular birds are somewhat 
paler than mainland specimens, but this latter character is not well marked. 

Turdus rufo-palliatus graysoni (Ridgway), Tres Marias Robin.—An exceedingly 
abundant species on all of the islands except San Juanito. Further search on this 
latter island may also reveal the presence of robins there as terrain and vegetation 
appear to be suited to its needs. On Maria Magdalena during April 1955, flocks 
numbering 150 to 200 birds were frequently encountered in the forested canyons. 
The subspecies graysoni is a well-defined pallid race with a large bill and requires 
no detailed taxonomic comment at this time. 

Myadestes obscurus insularis Stejneger, Tres Marias Solitaire -—Grayson and 
Nelson both found the solitaire to be common at the higher elevations on Maria 
Madre and Maria Magdalena. Neither Willett in 1938, nor our party in 1955, 
had the opportunity of working along the crests of the islands and consequently 
none of us encountered the species during our respective visits. Although not 
recorded from Maria Cleofas to date, it is quite possible that the species will be 
found on this island when a more thorough investigation is made of the island at a 
future date. 

Vireo hypochryseus sordidus Nelson, Golden Vireo.—Although not previously 
recorded from Maria Cleofas, this small yellow vireo was found occurring there in 
relative abundance during the course of our investigations in April, 1955. Grayson 


| 
| 


426 Stacker, Birds of the Tres Marias A, 


and Nelson reported it from Maria Madre and Maria Magdalena and our party 
found it abundant on this latter island. The species has not yet been found on 
San Juanito, however. The race sordidus is readily distinguished from mainland 
birds by its definitely duller yellowish-green coloration. 

Vireo olivaceus forreri (Madarasz), Forrer’s Red-eyed Vireo.-Red-eyed vireos 
are one of the commonest avian species in the Tres Marias and it is interesting 
that Grayson failed to record it during any of his visits to the islands. Nelson 
found it to be abundant in 1897 and it was noted as common by our party in 1955 
on Madre, Magdalena, and Cleofas. It was not observed, however, during our 
two days’ investigation on San Juanito. The question as to whether or not this 
vireo is migratory is yet to be answered. Willett and Burt apparently did not 
find it on Magdalena or Cleofas in February 1938, as there are no specimens of this 
species in the material collected by them. Whether the species was merely missed 
by them or was actually absent from the islands is unknown. Subsequent field 
work during the winter months should, however, solve this riddle. Comparison 
of forreri with hypoleucus of the mainland shows the island form to be a well-defined 
race with greater size and almost non-existent superciliary streak. 

Parula pitiayumi insularis (Lawrence), Tres Marias Parula Warbler.—If not 
the most abundant land bird in the Tres Marias, the Parula Warbler is at least the 
most obvious species, and is encountered on all of the four islands. There appears 
to be considerable movement by this species between the island group and the 
adjacent mainland of Nayarit. In the R. T. Moore collection at Occidental College 
there are six skins from San Blas taken by Chester C. Lamb in March of 1948; 
four of these are labeled pulchra X insularis and two appear to be typical insularis. 
The presence of a second insular race, P. p. graysoni, far to the westward on Socorro 
Island of the Revilla Gigedos, indicates that the species has the tendency for island 
occupation by over-water flight; Socorro is a purely volcanic oceanic island with 
no previous land bridge. 

Seiurus aurocapillus cinereus Miller, Gray Oven-bird.—The Oven-bird has pre- 
viously been recorded from the Tres Marias by McClellan (1926) who collected a 
single specimen May 16, 1925 on Maria Madre. A second specimen for the islands 
was taken by me on Maria Cleofas, May 1, 1955. Miller (1942) in his study of the 
Oven-birds of the Rocky Mountain area, examined the Maria Madre specimen 
and assigned it to his western race cinereus. In comparing the Maria Cleofas speci- 
men with a large series of typical aurocapillus from the eastern United States, I 
find that it agrees with Miller’s description of the western form in color. The 
back, rump, and rectrices are grayer and paler and not as green as in typical auro- 
capillus. The Maria Cleofas specimen, an adult male, is in fresh spring plumage 
and shows practically no wear. Measurements are almost identical to those listed 
for the type of cinereus and are as follows: Wing 72.5 mm., tail 49.2 mm., bill from 
nostril 8.6 mm. and tarsus 21.2 mm. Testes measured 2mm. The Cleofas bird 
was collected as it foraged at the base of a deciduous tree in a shallow arroyo just 
back of the beach on the southeast side of the island. 

Granatellus venustus francescae Baird, Red-breasted Chat.—This beautiful and 
well-defined subspecies occurs sparingly in the Tres Marias. Grayson, Nelson, 
and McClellan all recorded it from Maria Madre. Burt collected a male on Maria 
Magdalena on February 9, 1938, but he and Willett failed to find it on Cleofas. 
On April 24, 1955 I secured an adult pair in a heavily wooded canyon on the south- 
east slopes of Maria Magdalena, and on April 29, 1955 a female was taken on Maria 
Cleofas. Both Grayson and Nelson comment on the terrestrial activities of this 


Stackr, Birds of the Tres Marias 427 


species and state that it is seldom arboreal in its foragings for food. It is therefore 
of interest to note that on both occasions when the species was seen in 1955, the 
birds were not on the ground, but were found feeding among the branches of forest 
trees, approximately ten feet above the ground. The scattered black feathers of 
the pectoral collar of francescae readily distinguish the island race from the mainland 
form which possesses a weil-defined black collar on the chest. 

Molothrus ater obscurus (Gmelin), Dwarf Cowbird.—The cowbird has not been 
previously recorded from the Tres Marias. Consequently it was of interest to note 
the presence of one individual of this species on San Juanito in 1955. This specimen, 
an adult male, was collected April 21, 1955 by Mrs. Maurice A. Machris. The 
cowbird’s occurrence was obviously accidental as no other individuals were observed. 
The specimen is assigned to the race obscurus because of its small size. It compares 
favorably with a large series of skins of this small race in the collection of the Los 
Angeles Museum. Measurements are as follows: wing 100.2 mm., tail 67.0 mm., 
exposed culmen 15.1 mm., and tarsus 10.9 mm. 

Icterus pustulatus graysonii Cassin, Streak-backed Oriole——An abundant species 
on all four islands of the group. Although not previously reported from San Juanito, 
it was found to be exceedingly common on this particular island during our visit 
there on April 21 and 22, 1955. Because of its large size and brilliant plumage, 
this well-defined subspecies forms a dominant item of the avifauna of these islands. 
The almost complete lack of dorsal black streaking and the prominent yellow cast 
of the throat and chest, rather than the red of the mainland form microstictus, 
immediately separate this insular form from the other members of the polytypic 
species 

Piranga bidentata flammea Ridgway, Flame-colored Tanager.—Tanagers of this 
species are relatively abundant in the Tres Marias and are easily noted by their 
brilliant, red-orange plumage. The species has been previously recorded from 
Maria Madre and Maria Magdalena by Grayson and Nelson, and our party found 
it fairly common on Maria Cleofas in 1955. The dorsal color of flammea appears 
darker than in specimens of bidentata from the mainland. There is also a lesser 
amount of greenish-yellow in the back color of fammea. ‘The restricted size of the 
white spots in the rectrices compared to those of bidentata also holds fairly well as 
a diagnostic character for fammea. Measurements of three adult males from Maria 
Magdalena are as follows: wing 97.5; 98; 98.5; tail 78; 81; 83; culmen 17.6; 17.6 and 
18.0. 

Richmondena cardinalis mariae Nelson, Tres Marias Cardinal.—The Cardinal 
is an abundant species in the Tres Marias and is an obvious member of the island 
avifauna because of its brilliant coloration and unsuspecting nature. It is plentiful 
on all of the four islands and was noted in numbers on San Juanito. An examination 
of a series of skins from all four islands shows that the race mariae differs from igneus 
of Baja California in that the dorsal coloring of males is a richer red with less grayish 
tipping to the feathers. Ventrally, males of mariae are somewhat more red than 
males of igneus. The bill is more swollen and the tarsus is considerably longer and 
heavier. In his description of the race mariae, Nelson (1898: 10) states that the 
females of mariae are very distinct from females of igneus in that the former have a 
large, whitish throat area and the entire abdomen is whitish which results in a broad 
pectoral band of buff. An examination of a series of four females of mariae fails 
to substantiate this character. Male cardinals from the Tres Marias are more 
orange-red than males of sinaloensis from Jalisco. In this series the throats of the 
females are white but the abdomens are buff. 
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Passerina ciris pallidior Mearns, Painted Bunting.—Painted Buntings have not 
previously been recorded from the Tres Marias Islands, so it was of considerable 
interest that the species was encountered on Maria Magdalena Island on April 
26, 1955. On this occasion I collected a solitary female as it came to water at a 
small pool in a stream bed on the southeast side of the island. No other individuals 
of this species were observed during our stay in the islands. The above-mentioned 
specimen is tentatively assigned to the western race pallidior on the basis of its 
decidedly dull gray-green coloration. Measurements of the specimen are as follows: 
wing 64.0 mm., tail 49.0 mm., culmen from base 10.5 mm. 

Spinus psaltria psaltria (Say), Dark-backed Goldfinch.—These small goldfinches 
occur abundantly on Maria Madre and Maria Magdalena, and sparingly on Maria 
Cleofas. The species has not been previously recorded from Maria Cleofas, but 
there is an adult male in the collection of the Los Angeles County Museum taken 
by George Willett from this latter island on February 12, 1938. ‘The species was 
not observed on San Juanito. Adult males from the islands all show uniform jet 
black backs except for the normal white patterned wings. 


CHECK-LIsT oF Birps oF TRES MartiAs ISLANDS 


A careful tabulation of all species recorded by previous ornitholo- 
gists and information resulting from our own recent work within the 
island group is given here as an aid to those workers who may visit 
the Tres Marias in the future. Several species that are not con- 
sidered as validly recorded have been omitted from the list until their 
presence within the islands can be definitely verified. Species dropped 
are: Speotyto cunicularia, Micrathene whitneyi, Corvus ossifragus, 
Cissilopha beecheti, and Hirundo rustica. Species listed as accidental 
are records of but one indivudual specimen. Species for which there 
are several records, but not enough to consider them as resident, are 
listed as casual. The islands are listed numerically as follows: 1 
(Maria Madre), 2 (Maria Magdalena), 3 (Maria Cleofas), and 4 
(San Juanito). 

Phaéthon aethereus mesonauta Breeding 
Pelecanus occidentalis californicus Breeding 
Sula nebouxti Breeding 
Sula leucogaster nesiotes Breeding 
Fregata magnificens rothschildi Breeding 
Ardea herodias ssp. Casual 
Casmerodius albus egretta Accidental 
Leucophoyx thula thula Accidental 
Nyctanassa violacea bancrofti Casual 
Plegadis falcinellus mexicana Casual 
Coragyps atratus Casual, 

possibly breeding 

Cathartes aura teter Breeding 
Chondrohierax uncinatus uncinatus Accidental 
Buteo jamaicensis fumosus Breeding 
Pandion haliaétus carolinensis Breeding 
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Caracara cheriway pallidus 

Falco peregrinus anatum 

Falco albigularis ssp. 

Falco sparverius ssp 

Lophortyx douglasii ssp. 

Fulica americana americana 
Haematopus ostralegus frazari 
Pluvialis dominica dominica 
Charadrius hiaticula semipalmatus 
Charadrius vociferus vociferus 
Numenius phaeopus hudsonicus 
Numenius americanus ssp. 

Tringa flavipes 

Actitis macularia 

Catoptrophorus semipalmatus inornatus 
Heteroscelus incanus 

Crocethia alba 

Erolia melanotos 

Himantopus mexicanus 

Larus heermanni 


Larus argentatus smithsonianus 
Thalasseus maximus maximus 
Columba flavirostris madrensis 
Zenaidura macroura carolinensis 
Zenaida asiatica mearnsi 
Columbigallina passerina pallescens 
Leptotila verreauxi capitalis 
Forpus cyanopygius insularis 
Amazona ochrocephala tresmariae 
Coccyzus minor palloris 

Tyto alba praticola 


Chordeiles aculipennis lexensis 
Nyctidromus albicollis insularis 
Cynanthus latirostris lawrencei 
Amazilia rutila graysoni 

Trogon elegans goldmani 

Ceryle alcyon caurina 
Dendrocopos scalaris graysoni 
Platypsaris aglaiae insularis 
Tyrannus melancholicus occidentalis 
Myitarchus tyrannulus magister 
Myiarchus tuberculifer tresmariae 
Contopus richardsonit 
Empidonax difficilis difficilis 
Elaenia viridicata minima 
Elaenia viridicata jaliscensis 

Com ptostoma imberbe imberbe 
Thryothorus felix lawrencii 


Breeding 
Accidental 
Accidental 
Accidental 
Breeding 
Casual 
Breeding 
Casual 
Accidental 
Accidental 
Casual 
Accidental 
Accidental 
Casual 
Casual 
Accidental 
Accidental 
Casual 
Accidental 
Casual, 


possibly breeding 


Accidental 
Accidental 
Breeding 
Accidental 
Breeding 
Breeding 
Breeding 
Breeding 
Breeding 
Casual 
Accidental 
(heard calling) 
Casual 
Breeding 
Breeding 
Breeding 
Breeding 
Accidental 
Breeding 
Breeding 
Breeding 
Breeding 
Breeding 
Casual 
Casual 
Breeding 
Accidental 
Casual 
Breeding 
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Melanotis caerulescens longirostris Breeding 
Mimus polyglottos leucopterus Breeding 
Turdus rufo-palliatus graysoni Breeding 
Myadestes obscurus insularis Breeding 
Hylocichla ustulata ustulata Casual 
Hylocichla ustulata swainsoni Casual 
Vireo hypochryseus sordidus Breeding 
Vireo olivaceus forreri Breeding 
Parula pitiayumi insularis Breeding 
Dendroica petechia morcomi Accidental 
Dendroica petechia rubiginosa Accidental 
Dendroica auduboni auduboni Accidental 
Dendroica townsendi Accidental 
Seiurus aurocapillus cinereus Accidental 
Granatellus venustus francescae Breeding 
Wilsonia pusilla chryseola Accidental 
Molothrus ater obscurus Accidental 
Cassidix mexicanus graysoni Accidental 
Icterus pustulatus graysonii Breeding 
Piranga ludoviciana Accidental 
Piranga bidentata flammea Breeding 
Richmondena cardinalis mariae Breeding 
Passerina ciris pallidior Accidental 
Carpodacus cassinit Accidental 
Spinus psaliria psaltria Breeding 
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DISCUSSION AND CONCLUSIONS 


A comparison of the early avifauna of the islands, as observed in 
1865-1867 and 1897 by Grayson and Nelson, with that of the present 
as noted by our party in 1955, indicates that there has been little or 
no disturbance of the many resident genera of the island group. 
The only bird of questionable status is Forpus cyanopygius, which 
has not been reported from any of the islands except Maria Madre 
since 1899. As stated previously, however, this may be an oversight 
upon the part of ornithologists visiting the islands subsequent to 
Nelson’s work. The stable condition of the bird life of the Tres 
Marias is in marked contrast to its appalling decline on Guadalupe 
Island to the north, as shown by Howell and Cade (1954). There is 
a disturbing indication, however, that the continued occupation and 
use of Maria Madre will alter the avifaunal and botanical picture of 
this large island. Also the introduction of deer and domestic goats 
upon Maria Magdalena presents a potential threat to this island 
although the dense concentration of plant growth covering the island 
so far shows no appreciable change. 

The absence on the islands of certain genera of the opposing main- 
and is of interest and as yet cannot be satisfactorily explained. 
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Ecologic conditions appear to be favorable for Calocitta, Cissilopha, 
Piaya, Momotus, Aratinga, and Pipilo, yet these genera are totally 
absent from the island group. ‘The presence of Pipilo and Aratinga 
on outlying Socorro Island indicates that these genera were capable of 
negotiating a vast expanse of water at a very early date. 

The presence of a race of Amazona ochracephala in the Tres Marias 
presents an interesting problem in avian distribution, as Yellow- 
headed Parrots today do not range northward on the opposing main- 
land coast beyond the latitude of the state of Colima. It is postulated 
here that the species may have had a more northerly distribution on 
the mainland at a much earlier period in geologic time, and possibly 
occupied the Tres Marias when the present islands were still a part of 
a probable peninsula extending northwesterly from the vicinity of 
Banderas Bay in the state of Jalisco. 

Our investigations in 1955 have added seven additional forms to 
the previously known avifauna, as follows: Chondrohierax u. uncinatus, 
Lophortyx douglasii, Pluvialis d. dominica, Catoptrophorus semi- 
palmatus inornatus, Heteroscelus incanus, Crocethia alba, Molothrus 
ater obscurus and Passerina ciris pallidior. Two previously named 
insular races are placed in synonymy as a result of this study. These 
are: Zenaidura macroura tresmariae (= Z. m. carolinensis) and Thryo- 
thorus felix magdalenae (= T. felix lawrencit). 

Considerable information is yet needed relative to ecologic and life 
history problems of the birds of the Tres Marias. Especial attention 
is also needed with regard to the botany of the Tres Marias as this 
subject has been sadly neglected. It is hoped that the work of future 
biologists visiting these islands will fill the many gaps still apparent 
in our knowledge. 
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NOTES ON THE COURTSHIP BEHAVIOR OF THE 
KING RAIL 


BY BROOKE MEANLEY 


Tue Kino Ratt (Rallus elegans) has been well known to collectors, 
hunters, and bird watchers ever since its discovery by Audubon in 
the early 1800’s but few detailed behavior studies have been made 
of this species. 

The present paper, the third in a series based on observations in 
the rice fields of eastern Arkansas (Meanley, 1953 and 1956), presents 
information concerning the courtship behavior of this rail. 

I made observations mostly during the months of February, March, 
and April, 1954 and 1955. At this season of the year King Rails 
in the rice belt are found chiefly in roadside ditches and in rice field 
canals, but in the course of feeding and courtship activity they some- 
times wander into partially inundated rice stubbles, pastures, and 
fallow fields bordering such ditches and canals. 

Many of the data were obtained by observing rails with 7 X 35 
binoculars from an automobile parked along roadside ditches. In 
many cases the rail under observation wandered so close to the car 
(5 to 10 feet) that binoculars could not be focused. The greater 
part of the field work was done from dawn until about 9:00 a.m. and 
in the evening from 4:00 p.m. until dusk. 

Using an automobile as a mobile blind made it possible to follow 
courting rails for long periods of time along a roadside ditch. On 
many occasions a pair of rails was kept under constant observation 
for two hours or longer. Four males provided data on pre-nuptial 
courtship while 20 pairs provided data during the nuptial courtship. 

Sexes were distinguished in the field by continuous observation 
of individuals until the performance of some unquestionably dis- 
tinguishing act; i.e., either copulation or attempted copulation; 
or during the earlier stages of courtship, by the behavior of the birds 
toward each other; as males obviously claiming territories responded 
to other males belligerently, while females were permitted to enter 
a territory unchallenged, at the same time evoking displays of white 
outer tail coverts, posturings, etc. One individual was so unusually 
small as to be recognizable. When this individual was determined 
to be a female, all previous and subsequent records could be easily 
specified. 

The number of territories occupied by resident males in a given 
area was determined by recording the mating call of rails along a 
six-mile stretch of roadside ditch north of Stuttgart, Arkansas. Later 
in the season, nests were found on most of these territories. 
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TERRITORIES AND POPULATION DENSITY 


During the breeding season territories occupied by King Rails 
in roadside ditches consisted of small strips of fresh-water marsh. 
The predominant plants in most of these small marsh strips (in order 
of relative abundance and consequently also of importance as nesting 
cover for the King Rail) were: Juncus effusus, Carex stipata (?), 
Carex hylanopelis, Rhynchospora sp., undetermined Gramineae, 
Typha latifolia, Eleocharis palustris (?), and Polygonum sp. Sub- 
dominants included several species of Sagittaria and Gramineae. 

‘The schedule of arrival of males in the area and the stage of court- 
ship determined the size and choice of territory. It is conceivable 
that the earlier arrivals manage to claim larger and more suitable 
territories than those which arrive later when competition is keener. 
However, territorial boundaries were rather fluid during the earlier 
part of the courtship and pairing pericd. As additional males moved 
into an area of suitable roadside ditch habitat, the large courtship- 
and-feeding territories of the first contingent tended to shrink. 

During the last week in February and the first week in March, 
one male King Rail gave the mating call at various points along 975 
feet of roadside ditch. By the second week in March its mating 
calls were heard from about 500 feet of roadside ditch; its territory 
was then about half its original size. The diminishing territory 
was caused by (a) pressure from another courting male, (b) burning 
of cover along part of a ditch bank within the original calling territory, 
and (c) relatively modest territorial requirements for nesting, par- 
ticularly if there is plenty of water in the area about the nest where 
the rail can find ample aquatic animal life for food. 

An idea of the size of nesting territories was determined by measur- 
ing the distances between 3 nests in the same ditch: from the nest 
in the center there was a distance of 298 feet to the nest on one side 
and 166 feet to that on the other. The ditch was about 30 feet wide 
at all three points. 

There were 22 occupied nesting territories along 6 miles of con- 
tinuous roadside ditch. 

Defense of Territories.—King Rails defended their territories both 
inter- and intra-specifically. When another King Rail invaded a 
territory, the possessor often prepared to charge by coming to a 
“freeze,"’ assuming a partial crouch, drawing in its neck, and slowly 
ruffling its feathers. Then it chased the intruder on foot and wing. 

As additional King Rails moved into suitable nesting habitat, 
there was much fighting, particularly near boundaries of the more 
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desirable territories. I observed a typical skirmish in a narrow ditch 
bordering a secondary road, on April 21, 1955. At this unstable 
territory boundary, two males attacked each other, sparring like 
fighting cocks for about 20 seconds. Then the bout suddenly ended, 
and the birds moved in opposite directions. 

On April 22 in a rice stubble which appeared to be a common 
feeding ground for the occupants of the adjacent section of roadside 
ditch, two males (each already paired) “squared off’’ in a bitter 
encounter that was timed at 3 minutes. There was much chasing, 
both on foot and on wing, and considerable clashing in “fighting 
cock style.” W. E. D. Scott (Bent, 1926: 287-288) reported similar 
fighting by Clapper Rails (Rallus longirostris scott) during the court- 
ship period; according to Scott, “During the mating season the 
male birds are very pugnacious and resent any intrusions from others 
of the species. At such times I have seen them have pitched battles, 
and finally, one giving in and taking to flight, the victor would pursue 
the vanquished on the wing for several hundred feet.” 

Sora Rails (Porzana carolina) migrating through the Arkansas rice 
country in spring frequent roadside ditches occupied by King Rails 
on established nesting territories. One King Rail made 4 passes 


in running flight at a Sora in order to evict it. Virginia Rails (Rallus 
limicola) received the same treatment. 


PRENUPTIAL COURTSHIP 


The Mating Call.—During the first warm days of late February, 
the mating call of a King Rail was heard for the first time in the 
roadside ditches adjacent to rice stubbles or other fields. Rails 
fed in the shallow water of the ditch and used the grasses (often 
Andropogon spp.) on the ditch bank, or the outside levee of an old 
rice field, as a place of retreat or hiding. Moreover, the rails used 
little lanes or pathways, such as those made by a cottontail rabbit, 
for travelling in concealment along the ditch banks. In late February 
almost the only vegetation that offered concealment to the calling 
King Rail was the perennial Andropogon of the ditch bank; conse- 
quently, much of the early season calling emanated from behind or 
from among clumps of this grass. However, where there happened 
to be an old growth of cattails in the ditch, the rail called from this 
cover. 

The male King Rail called its mate from concealed, partly concealed, 
and completely exposed positions. The purpose of this call presum- 
ably was first to attract a mate and later, after pair formation, to 
rally her. 
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The mating call is one of the least difficult calls of the King Rail 
to describe. It was most commonly given as a harsh kik-kik-kik- 
kik-kik. Occasionally it varied from a series of kiks to a series of 
kuks. The pitch of the call was steady, but the tempo increased 
from time to time. One bird under observation was heard to give 
the call continuously for 18 minutes. 

I never heard the female give the mating call. 

Other Calls.—Perhaps the most characteristic call of the King Rail, 
one that was heard throughout the breeding season, may be written 
as jupe-jupe-jupe-jupe-jupe or cheup-cheup-cheup-cheup-cheup or some- 
times gelp-gelp-gelp-gelp-gelp. The first several notes were louder 
and higher in pitch than the succeeding notes. The tempo increased 
rapidly toward the end of the call, and the notes ran together. One 
rail gave 25 distinct jupes in a single series, not including those in 
the rapid ending, which could not be counted. This was a very 
loud call that carried a greater distance than the mating call. It 
was sometimes answered by a number of other King Rails, it was 
sometimes used when a bird was startled, and occasionally it served 
as an “‘all is well’ call when a pair of separated birds were reunited; 
moreover, an incubating bird occasionally used the call when it 
wished to be relieved at the nest. Apparently the call served still 
other purposes. 

A call that was heard sometimes during prenuptial courtship, 
but more frequently after pairing, was a soft and rapid tuk-tuk- 
tuk-tuk-tuk. Both the male and female uttered this sound, which 
reminded me somewhat of the clapping together of the mandibles 
of the Barred Owl (Strix varia). ‘The call was seldom audible to 
the human ear beyond 20 or 30 feet. The King Rail used the ‘‘tuk’’ 
call as a rallying call or gave it to indicate its position to its mate. 

Display.—The display of the male King Rail, as witnessed, was 
certainly not spectacular. Females observed during prenuptial 
courtship made no attempt to display. 

The display of the male during this period was relatively simple 
and consisted mostly of walking about, tail uplifted and white under- 
tail coverts extended (see Figure 1, 1). Some males cocked their 
tails vertically, in a position which afforded a view of the white under- 
tail coverts from a considerable distance. While flashing its white 
under-tail coverts, the rail usually flicked its tail back and forth 
slightly. 

There were other forms of posturing during the period of courtship 
and mating, but evidently the cocked tail and well-exposed white 
under-tail coverts (and the mating call) were the principal means 
of attracting a mate. 
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Ficurk 1. Displays of the King Rail. (1) Earliest form of display, and most 
frequent (Tail cocked and white under-tail coverts extended). (2) Pursuit Display 
(Male pursuing female during pre-nuptial courtship. Bird walking fas? or running; 
with tail slightly cocked, white under-tail coverts extended; and bill wide open) 
(3) Invitional Display (Posture assumed by mated male upon close approach of 
female. Bill pointing downward and slowly swinging from side to side. Tail 
displayed). (4) Variation of Invitional Display (Wings arched; head turned to 
one side, bill open. Tail displayed). 


I have on two occasions observed what appears to be another 
form of display, termed the ‘‘pursuit display’’ in this paper. The 
circumstances and the behavior of the male were essentially the 
same both times. Both males had been under observation almost 
since they had started sounding the mating call. In each case the 
male was one that apparently had not succeeded in attracting a 
mate to its territory. On March 1, 1955, at 8:30 a.m., I saw a small 
and very rufescent King Rail, later established to be a female, ap- 
proaching a calling male along a rice levee bordering a roadside ditch. 
The female continued along the water’s edge at a slow but steady 
gait and passed beyond the male that was standing in the ditch. As 
soon as she was ahead of him, the male followed her in a fast walk 
with head and neck outstretched, bill open (but emitting no sound 
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audible at 40 feet), tail cocked, and white under-tail coverts extended 
(see Figure 1, 2). 


NupPTIAL COURTSHIP 


Following pair formation much of the posturing and calling that 
characterized the period of prenuptial courtship continued, at least in 
the earlier phases of nuptial courtship. While pair formation was in 
progress, but infrequently during the nuptial courtship period, the fe- 
male uttered a purr or churr sound, like the purr of a cat, especially 
after the male had given the mating call. 

The male used the mating call (kik-kik) infrequently and with 
less vigor to rally the newly won mate that often strayed as it foraged. 
A good example of the use of this call shortly after pairing was observed 
on the evening of March 2, 1955. During an 18-minute period be- 
ginning at 5:30 p.m. a paired male, while standing partially concealed 
in the same position on a rice field border levee, uttered the complete 
mating call 7 times. Six of the 7 times its mate ran to the male from 
a distance of 100 feet or less where it had been feeding. When the 
female came up, the male spread its white under-tail coverts and 
bent its head and neck so that the bill was perpendicular and nearly 
touching the ground (Figure 1, 3). From this position it often turned 
its bent head with bill open toward the female. At one of these 
meetings it appeared to be about to mount the female and began to 
rise up with its bill still wide open; but the female evidently had not 
reached physiological readiness, and copulation did not occur. 

Many times later other males assumed the posture just described, 
but most often they were standing in water, in which case the bill 
usually touched or slightly dipped into the water. The birds assumed 
the pose after pairing, when the feeding female that had been at some 
distance from the male came within 3 or 4 feet of her mate. On one 
occasion a male under such circumstances arched its partly opened 
wings (Figure 1, 4). 

When feeding with a female during the courtship period, the male 
usually led the way and during the earlier part of this period continued 
to cock its tail and extend its white under-tail coverts. The mated 
pair seemed very devoted. During a two-hour period when mated 
birds were under constant observation, the male caught 7 crayfish 
(Cambarus sp.), 5 of which he presented to the female. I frequently 
observed the mated pair standing close together, gently nibbling at 
one another. 

As the nesting period approached, the mating call and flashing of 
under-tail coverts by the male all but ceased, and a number of addi- 
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tional calls, mostly soft or subdued, increased the repertoire of the 
mated pair. Paired rails used such calls as a rallying device when 
separated and as a reassuring answer to one another when together. 

A call frequently given by both birds, particularly as nesting 
approached, was a very soft poyeek-poyeek-poyeek-poyeek-poyeek, 
or wyeek-wyeek-wyeck-wyeek-wyeek, which seemed to be an inquiry 
as to the whereabouts of the mate. 

Several males gave what seemed to me to be one of the most un- 
usual calls uttered by a rail. It was a deep, booming sound requiring 
an effort that caused the body to appear to expand slightly. I 
have attempted to record this sound as déom-dom-éom-6om-é6om. 
The purpose of the ‘booming’ call is not known. It is not very 
loud, and the female was not nearby when it was uttered unless she 
was well concealed. 


COMPARISON WITH THE COURTSHIP CALLS OF THE CLAPPER RAIL 


During the spring of 1956 I had an opportunity to see and hear 
courting Louisiana Clapper Rails (Rallus longirostris saturatus) 
in the marshes just south of Grand Chenier, Cameron Parish, Louisi- 
ana. It is extremely interesting to observe the similarity in ap- 
pearance and habits of the King and Clapper rails in this area. Where 
the fresh-water and brackish marshes meet, these species sometimes 
nest only a few yards apart. Lowery (1955: 227) refers to them as 
“ecological representatives of each other.” 

After listening to the calls of many Kings and Clappers in 
the Cameron Parish marshes, I concluded that their mating call 
(kik-kik-kik) was identical, as was the jupe-jupe-jupe (or cheup- 
cheup-cheup or gelp-gelp-gelp) call described above. 

On one occasion when a mated pair of Clappers was feeding some 
50 yards apart, the male stopped feeding, stood erect, and gave the 
mating call; the female immediately ran to him in the same manner 
as a responding female King Rail that I saw at Stuttgart, Arkansas. 

Further investigation of the habits of these two closely related 
species would possibly reveal many other identical behaviorisms. 


SUMMARY 


I observed the courtship behavior of the King Rail at Stuttgart, 
Arkansas, during the spring of 1954 and 1955. 

The mating call and the exposure of the white under-tail coverts 
were the principal means used by the male King Rail to attract a 
mate. During the nuptial phase of courtship several rather subdued 
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calls were given by the mated pair and the mating call was given 
less often. Posturing was more varied after mating. 

The mating call and several other calls uttered by the King Rail 
during the courtship period sounded identical to those given by 
the Louisiana Clapper Rail at Grand Chenier, Louisiana. 

I am especially indebted to Frank L. Hoskins and E. R. Kalmbach 
for reviewing the manuscript, and to Dr. Kalmbach for making 
drawings of the several King Rail displays which were roughly sketched 
in the course of gathering field data. Grateful acknowledgment 
is also made to Anna G. Meanley for assistance in the field work and 
to Alexander C. Martin and Neil Hotchkiss of the Fish and Wildlife 
Service for the identification of several plants mentioned in this paper. 
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THE BEARD OF THE WILD TURKEY 
BY A. W. SCHORGER 


THE appendage on the breast of the Turkey (Meleagris gallopavo), 
commonly called the beard, is unique in its development. Previous 
investigators have examined the beard of the domestic bird. Nitzsch 
(1867) stated that the bristles of which the beard is composed are 
hollow and devoid of barbs. A more detailed examination by Ficalbi 
(1891) led to the conclusion that the bristle is intermediate between 
a feather and a hair. De Meijere (1895), in his excellent discussion 
of filoplumes, considered Ficalbi’s conclusion to be weak and called 
attention to the fact that structures somewhat ana' zous to the 
beard are fairly common in the Galliformes. The most thorough 
study of the morphology of the bristles and the histology of the 
prominence from which they arise was made by Bulliard (1926). 

No prior investigation of the beard of the Wild Turkey appears 
to have been made. It was hoped that the shape of the cross section 
or some other character of the bristle would be found that would 
permit distinguishing between the wild and domestic birds, and 
between races of the wild bird. While this did not prove to be the 
case, the beard nevertheless has some interesting features. 

A significant characteristic is the extent to which the bristles are 
arranged in bundles to give the appearance of branching (Plate 23). 
This is not true branching, since by the aid of a needle it is easily 
possible in most cases to separate the bundle into its components, 
the cementing material being detached as scales. Occasionally, 
however, two bristles were found so tightly cemented for distances 
up to 190 millimeters that mechanical separation was impossible. 
An extreme case of adhesion was found in a bristle of the Domestic 
Turkey (Plate 23). Here separation was accomplished with difficulty 
even with the use of sodium hydroxide. The extent of branching 
varies with the individual and has no relation to race. The four 
bundles illustrated, taken from the beard of a Florida Turkey (M. 
g. osceola), show from 3 to 14 bristles, the latter number being the 
maximum found in any beard. A beard of Merriam’s Turkey (M. 
g. merriamt) contained 459 bristles of which only 134 (29 per cent) 
were singles, the remainder being in bundles of two to nine. In 
each bundle, the bristles issued from a single follicle. 

The total number of bristles in a beard shows considerable variation 
and has no relation to race or to the length of the beard, hence age. 
The number of bristles and their maximum length are shown in Table 
1. One specimen of a double beard was examined, Nos. 3a and 3b 
representing respectively the upper and lower beards. 
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TABLE 1 


NUMBER OF BRISTLES AND MAximuM LENGTH 
Number Maximum 
of length 
Number Area bristles (mm.) 


Thomas Co., Ga. 254 273 
Cumberland Co., Va. 677 260 
M. g. silvestris Stone Co., Miss. 254 255 
Stone Co., Mis. 152 273 
Perry Co., Miss. 514 305 
Pocahontas Co., W. Va. 476 178 


M. g. osceola Glades Co., Fla. 347 193 
Glades Co., Fla. 514 325* 


Kerr Co., Texas 569 210 
M. g. intermedia Kerr Co., Texas 279 236 
Kerr Co., Texas 476 222 


M. g. merriami Navajo Co., Ariz. 213 139 
Navajo Co., Ariz. 459 238 


* Single bristle. The next longest was 275 millimeters. 


The Turkeys from the Thomasville, Georgia, area are considered 
to be intermediate between the Eastern and Florida races. Herbert 
Stoddard, from whom specimen No. | was obtained, informs me that 
the diagnostic characters favor the Florida race. I have placed it 
under the Eastern race since it resembles the latter in the coarseness 
and rectangular shape of the bristles. 

The diameters of the bristles are shown in Table 2. The measure- 
ments are based on five bristles taken from each specimen. ‘The 
greatest width was taken as the basis for comparison. Before the 
measurements were taken, the base of the bristle was drawn through 
a fold of fine emery cloth to remove the white scale-like coating. 
The readings were taken one centimeter from each extremity. There 
is no consistency in the diametric data. The bristles of the Florida 
Turkey appear to the naked eye to be decidedly more slender than 
those of the other races, yet the measurements can be matched by a 
specimen of the Eastern Turkey (No. 2) and Merriam’s Turkey 
(No. 11). The consistently slight tapering of the bristles is believed 
to be due to their rubbing against each other and to contact with 
vegetation through which the Turkey passes. 

Difficulty was encountered in making thin cross sections. The 
bristle is hard and brittle. A conchoidal surface is obtained by 
sectioning in the dry condition, and it is almost impossible to cut a 
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thin section without fracture. Dilute alkalis swell and soften the 
bristle readily, but the section on drying seldom returns to its original 
shape. ‘The problem was solved by using wetting compounds, which 
are generally the sodium salts of organic sulphonates. They are 
available as commercial washing compounds. If a section of a bristle 
is left in a one per cent solution of a wetting agent for 24 to 48 hours, 
only a small amount of water is absorbed but it is sufficient to permit 
satisfactory cutting. 

The bristle treated with a wetting agent is not sufficiently soft 
to be sectioned satisfactorily by embedding in paraffin. Mathiak 
(1938) has described a method of sectioning hairs by embedding them 
in collodion applied to the surface of a strip of balsa wood. With 
the bristles, the amount of collodion required to hold them firmly 
was too great to permit easy cutting. A modified technique, however, 
gave satisfactory results. Two strips of balsa wood, 25 x 5 X 3 
millimeters, were coated on one surface with collodion. As soon 
as this coating turned white, a second thin layer of collodion was 
applied. The softened bristle was placed on the collodion of one 
strip of balsa wood, the second strip superimposed, a small paper 
clamp applied, and the bristle allowed to stand for 30 minutes. Very 
thin sections, with practice, could then be cut by hand with a Gillette 
razor blade. The section was then placed on a glass slide and the 
excess wood cut away. Application of a lacquer solvent and teasing 
with a needle freed the section of bristle from the magma. 

Hundreds of cross sections were made, but no regularity in shape 
could be found (Plate 24). The shape varies in a single bristle and 
between bristles from the same specimen. No such irregularity 
exists in contour feathers and mammalian hairs. In general the 
cross section of a bristle from the Eastern Turkey is roughly rectangu- 
lar, but cross sections are found the shapes of which can be matched 
quite well by those of other races. 

No chemical or mechanical method was found for isolating the 
structural units of the bristle. Under the microscope these are 
crescent-shaped and arranged in circles. Most of the melanin is 
deposited at the points of overlap. 

There are other peculiarities of the bristles to which attention 
should be called. They grow continuously. On April 2, 1956, two 
male domestic Bronze Turkeys, eleven months of age, were secured 
from Professor John L. Adams and placed in the Vilas Park Zoo for 
the purpose of determining the rate of growth of the beard. The 
beards of both specimens had a maximum length of 64 millimeters. 
They were clipped to a length of 25 millimeters to minimize wear of 
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the new growth. A year later, April 18, 1957, the beards showed 
growths of 130 and 133 millimeters respectively. All the bristles 
in the beard of one specimen showed full growth. On the other hand, 
with the second bird, the lower half of the beard, comprising approxi- 
mately 50 per cent of the bristles, showed no growth at all. I have 
no explanation for this phenomenon. Maximum growth of the 
bristles cannot be determined accurately because of wear and breakage 
at the ends. A length of 311 millimeters recorded for a male Wild 
Turkey in Virginia appears to be close to the maximum attainable. 

Nearly every beard, regardless of its length, will show an occasional 
comparatively young bristle. The latter is easily recognizable, since 
the tip is sharp-pointed and colored light buff in contrast with the 
black color of the remainder of the bristle. Unless protected by 
being situated in the interior of the beard, the tip soon breaks off. 
Bristles with tips intact, ranging from 11 to 135 millimeters, have 
been observed. It is not known whether they result from infrequent 
shedding, from cessation of growth, or from the formation of new 
papillae in the follicle. 

Usually only one beard is present on an individual, but multiple 
beards are known. I have before me a photograph showing five 
distinct beards on a male Rio Grande Turkey. This number has 
also been recorded on a female Domestic Turkey. 

The beard is a poor sex character. Castration of young males 
does not prevent growth of the beard, and its development is therefore 
independent of a male hormone. It is usually found on the male 
but occurs quite frequently on females, particularly of the domestic 
strains. Information on the occurrence of a beard in the female 
Wild Turkey is scanty. According to Audubon (1831), females 
show a beard after attaining an age of three to four years. Un- 
fortunately there is no reliable method of aging a female that is more 
than a year old. McDowell (1954) examined 557 female Wild Turkeys 
killed by hunters in Virginia and found that only four had beards, 
This is less than one per cent. In contrast, of 230 pen-reared female 
Wild Turkeys, having an age of 14 months, 17 (7.4 per cent) “bore 
beards that protruded beyond the contour breast feathers.” Since 
every female has the prominence from which a beard may arise, 
it is necessary to part the breast feathers to determine whether a 
beard is present. 

Incidence of beards in female Domestic Turkeys is occasionally 
high. Stanley J. Marsden of the Agricultural Research Service, 
U. S. Department of Agriculture, Beltsville, Maryland, in March, 
1957, kindly examined 1373 Beltsville Small White females from 
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6 to 11 months of age. He found that 122 (8.9 per cent) had beards 
ranging in length from 3 to 63 millimeters, the average being 26 
millimeters. Particularly interesting was his discovery of three 
females with multiple beards, two, three, and five respectively. 
McDowell (op. cit.) has suggested that the high incidence of beards 
in pen-reared female Wild Turkeys may be due to nutritional or 
genetic factors. 

The classification of the bristles offers a problem. The absence 
of barbs and the presence of a pithy central cavity do not permit 
them to fall within the commonly accepted definition of a filoplume. 
On the other hand, seemingly of more importance is the fact that 
several bristles, as in the filoplumes, emerge from a single follicle. 
It would be difficult not to accept de Meijere’s (op. cit., pp. 569-570) 
opinion that filoplumes are rudimentary and that a central filoplume 
developed into a modern feather at the expense of its neighbors. 
It is inconceivable that the present contour feather arrived full-blown. 
The first feather was probably a solid shaft. In the next stage the 
pithy medulla developed, producing a mesofiloplume, of which the 
Turkey bristle is an example. It will be noted from the cross-sections 
that the medulla of the bristle is still very narrow in comparison 
with that of a contour feather. The final stage would be the develop- 
ment of barbs, barbules, and barbicels. De Meijere has suggested 
that birds were at one time covered entirely with filoplumes, and 
Bulliard expressed the belief that the bristles of the Turkey are allied 
to contour feathers. 

For the contribution of beards, I wish to express my thanks to 
R. W. Bailey, Eugene H. Blake, Quentin Breland, L. F. Gainey, 
Caleb Glazener, Carl Havard, Henry S. Mosby, Lyle Sowls, and 
H. L. Stoddard. 
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ANALYSIS OF MASS BIRD MORTALITY IN OCTOBER, 1954 
BY DAVID W. JOHNSTON AND T. P. HAINES 


In recent years there have come to the attention of ornithologists 
an increasing number of instances of mass bird mortalities in the east- 
ern and southern United States. These instances have occurred at 
airport ceilometers, radio and television antennae, and tall buildings, 
and have been associated primarily with nocturnal autumnal migra- 
tion. Various climatological, biological, and physical aspects of the 
mortalities have been investigated by ornithologists, especially in 
Tennessee, where instances of mass mortalities in the autumn have 
been more frequent than in other states (see Howell et al., 1954). 
The most noticeable and widespread series of mortalities occurred in 
the fall of 1954 when, between October 5 and 8, twenty-five instances 
were reported from New York to the South Atlantic states; many of 
them claimed prominent places in newspaper and magazine accounts. 
Although these unprecedented mortalities are in a sense unfortunate, 
a compilation of the records and analysis of the data will help to sup- 
plement our present knowledge of nocturnal autumnal migration, 
inasmuch as each occurrence is a small sample, literally snatched 
from the air, from a flock of migrants. Furthermore, the largest kill 
in recorded history occurred at Warner Robins Air Force Base near 
Macon, Georgia, during this time, and a detailed study of this event 
has furnished intensive qualitative and quantitative data, thus com- 
plementing the extensive data revealed by a survey of the total 
mortality incidents over the eastern and southern states during 
this period. 
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S. C.), J. T. Tanner (all records from Tennessee; see Tanner, 1954), 
T. A. Imhof and F. B. Daniel (Birmingham, Ala.), O. L. Austin and 
R. L. Edwards (Maxwell Air Force Base and Montgomery, Ala.), 
W. W. Griffin (Atlanta, Ga.), J. F. Denton (Augusta, Ga.), T. F. 
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Cater and G. G. Rohwer (Warner Robins Air Force Base, Ga.), I. R. 
Tomkins and G. Rossignol (Savannah, Ga.), W. P. Baldwin and E. B. 
Chamberlain (Travis and Hunter air fields, Ga.), R. Moore (Oke- 
finokee Swamp, Ga.), and J. H. Oliver (Turner Air Force Base, Ga.). 


CAUSES 


Most of the details of ceilometer mortality causes have been re- 
viewed by Howell et al. (op. cit.) and are in agreement with the gener- 
alities set forth here. The late summer and autumn of 1954 was 
unusually hot and dry in the eastern and southern states; this pro- 
tracted spell was virtually unbroken until the season’s first cold front 
moved from New England (October 5) to the gulf states (October 8). 
Appearing immediately after the prolonged hot and dry season, the 
sudden change in weather conditions associated with the advancing 
front was rather severe: increased winds, decreased temperatures, 
drizzle or light rains, and lowered cloud ceilings. As the front ad- 
vanced southward, it caught up with many of the migrants that were 
being pushed ahead of it. This was more noticeable at the southern- 
most locations (see Table 1). The sounds of migrants flying overhead 
were unusually noticeable on these nights, whereas on previous, clear 
nights, they were rarely heard. In fact, on the basis of the weather 
conditions mentioned above, ceilometer mortalities can be predicted 
rather accurately (see Laskey, 1956). 

The precise role of each of the climatic conditions has not been 
determined, but, as far as mortalities were concerned, a lowered cloud 
ceiling had drastic effects on the migrants. As the cold front pro- 
gressed southward, weather stations reported a ceiling sometimes as 
low as 800 feet, and apparently the nocturnal migrants were flying at 
or below this level. If they had been flying higher, they would not 
have collided with the various radio and television antennae men- 
tioned below. Bartlett (fide Howell et al., op. cit.) observed that 
birds fluttering around in the ceilometer beam must have come from 
higher elevations, but other observers reported that birds which 
passed through the ceilometer (apparently unaffected by it) were in 
level flight. 

Thus the stage was set, as it were: a large mass of migrating birds 
was flying at night at unusually low heights. This being the case, at 
least three types of physical obstructions beset the migrants. The 
most potent of these was the airport ceilometer, which is an intense, 
narrow beam of light used commercially to detect the height of the 
cloud ceiling. It was this lighted ‘‘sky trap’’ which took the largest 
toll of birds; fifteen of the mortality instances were at ceilometers. 
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We believe that birds are attracted to this powerful beam of light and 
some fly on through it, but others become temporarily blinded and/or 
disoriented so that they either fly into each other or, more commonly, 
dash themselves against the ground, low buildings, or other objects. 
Indeed, an observer at Warner Robins Air Force Base noted birds 
flying straight downward in the beam and bouncing off a concrete 
runway! In addition to the mortality instances at the ceilometers, 
eight instances were reported at radio and television antennae, 
varying in height from 200 to 1062 feet. It is probable that birds 
are not attracted by the lights on these towers to the same extent 
that they are attracted by ceilometer beams; otherwise, more birds 
would have been killed at the towers. Rather, these towers serve 
primarily as physical obstructions to the low-flying birds. Finally, 
in at least three other instances birds struck tall buildings, and at 
Oak Ridge, Tennessee, the birds were apparently killed by striking 
high tension wires around a brightly illuminated parking area, In 
the final analysis, the innumerable instances of hemorrhages and 
broken bones now provide undisputed evidence that death came as 
the result of collisions with solid objects. 


ANALYSIS OF RECORDS 


Table | lists the twenty-five localities at which incidents of mortality 
were reported between October 5 and 8, 1954. The data from Dan- 
nelly Field and Maxwell Air Force Base at Montgomery, Alabama, 
have been combined, and the total number of individuals counted is 
not precise because the air base records were given in percentages. 
From six of the localities (Topeka, Greensboro, Shelbyville, Johnson 
City, Charleston, and Hunter Air Force Base) only the totals as 
indicated in the table were obtainable, but from the other nineteen 
localities, in the samples which were counted, the total number of 
each species was obtained. 

From these figures plus an examination of the raw data from each 
station, several significant facts are noticeable. More instances of 
mortality and more birds were recorded in the southern states than in 
the northern states. On the night of October 5-6 at the five north- 
ernmost localities, at least 61 species and 2756 individuals were re- 
ported. ‘The ten southern localities where mortalities occurred on 
October 6-7 recorded 51 species and 4478 individuals, and on October 
7-8, the eleven southernmost localities reported 68 species and about 
99,340 individuals. 

In order to give the data from the nineteen localities as concisely as 
possible, a list of the species involved is presented. Following the 
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TABLE 1 
Locatity Data ror Mass Birp Octoper, 1954 


Number of Number of Total number 
Species individuals estimated or 
Locality mortality counted counted counted 


a 


34 230 plus “‘others’’ 
48 596 2000 
27 123 400 
38 210 210 
31 146 146 
29 147 147 
21 198 plus “others” 
30 
255 255 
300 
453 1000 
267 267 
1000 
100 600 
681 plus “others” 
327 600 
“many hundreds” 
1283 1600 
500 18650 
81 200 
2552 50000 
289 289 
73 2000 
25000 
101 101 
883 900 


Hempstead, N. Y. Oct. 
Westhampton, N. Y. Oct. 
New York, N. Y. Oct. 
Allentown, Pa. Oct. 
Topeka, Kans. Oct. 
Topeka, Kans. Oct. 
Winston-Salem, N. C. Oct. 
Greensboro, N. C. Oct. 
Nashville, Tenn. Oct. 
Shelbyville, Tenn. Oct. 
Oak Ridge, Tenn. Oct. 
Knoxville, Tenn. Oct. 
Johnson City, Tenn. Oct 
Smyrna, Tenn. Oct. 
Chattanooga, Tenn. Oct. 
Atlanta, Ga. Oct. 
Charleston, S. C. Oct. 
Birmingham, Ala. Oct. 
Montgomery, Ala. Oct. 
Augusta, Ga. Oct. 
Warner Robins, Ga. Oct 
Savannah, Ga. Oct 
Travis Field, Ga. Oct. 
Hunter Field, Ga. Oct. 
Turner Field, Ga. Oct. 
Okefinokee Swamp, Ga. Oct. 


PAAR 


ca, 88 ca, 9495 ca. 106804 


Totals Oct. 


species name is the total number recorded at the nineteen localities, 
and the number in parentheses is the frequency of occurrence, in per 
cent, for that species in these localities. In all, 86 species and 9136 
individuals are enumerated. ‘The number of individuals in the list 
differs from the total in Table 1 because of incomplete data from 
some localities. 

Pied-billed Grebe, 2 (11); Green Heron, 1 (5); King Rail, 2 (11); Clapper Rail, 
1 (5); Virginia Rail, 6 (21); Sora, 35 (42); Yellow-billed Cuckoo, 6 (16); Black-billed 
Cuckoo, 4 (16); Whip-poor-will, 3 (1 6); Flicker, 4 (11); Crested Flycatcher, 1 (5); 
Phoebe, 1 (5); Yellow-bellied Flycatcher, 5 (11); Acadian Flycatcher, 5 (11); Alder 
Flycatcher, 1 (5); Least Flycatcher, 2 (5); Wood Pewee, 7 (11); White-breasted 
Nuthatch, 1 (5); Red-breasted Nuthatch, 1 (5); Brown Creeper, 1 (5); House Wren, 
1 (5); Winter Wren, 1 (5); Long-billed Marsh Wren, 2 (11); Catbird, 117 (63); 
Wood Thrush, 120 (63); Hermit Thrush, 1 (5); Olive-backed Thrush, 530 (68); 
Gray-cheeked Thrush, 175 (47); Veery, 91 (37); Golden-crowned Kinglet, 3 (16); 
Ruby-crowned Kinglet, 5 (21); White-eyed Vireo, 18 (21); Yellow-throated Vireo, 
68 (47); Blue-headed Vireo, 8 (16); Red-eyed Vireo, 821 (95); Philadelphia Vireo, 
97 (58); Black and White Warbler, 261 (100); Swainson Warbler, 3 (16); Worm- 
eating Warbler, 9 (21); Golden-winged Warbler, 6 (21); Blue-winged Warbler, 1 
(5); Tennessee Warbler, 576 (79); Nashville Warbler, 18 (26); Parula Warbler, 
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113 (47); Yellow Warbler, 3 (11); Magnolia Warbler, 995 (100); Cape May Warbler, 
19 (47); Black-throated Blue Warbler, 92 (58); Myrtle Warbler, 46 (16); Black- 
throated Green Warbler, 83 (63); Blackburnian Warbler, 177 (84); Yellow-throated 
Warbler, 2 (5); Chestnut-sided Warbler, 703 (79); Bay-breasted Warbler, 161 (63); 
Blackpoll Warbler, 203 (42); Pine Warbler, 106 (21); Prairie Warbler, 7 (21); Palm 
Warbler, 149 (47); Oven-bird, 1172 (100); Water-thrush, 71 (53); Kentucky Warbler, 
18 (42); Connecticut Warbler, 24 (32); Mourning Warbler, 2 (11); Common Yellow- 
throat, 505 (95); Yellow-breasted Chat, 28 (47); Hooded Warbler, 125 (53); Black- 
capped Warbler, 3 (11); Canada Warbler, 30 (32); Redstart, 273 (95); Bobolink, 
7 (16); Baltimore Oriole, 4 (16); Scarlet Tanager, 330 (84); Summer Tanager, 29 
(42); Rose-breasted Grosbeak, 51 (42); Blue Grosbeak, 8 (16); Indigo Bunting, 
450 (79); Painted Bunting, 1 (5); Dickcissel, 7 (21); Towhee, 1 (5); Savannah Spar- 
row, 33 (26); Grasshopper Sparrow, 3 (16); Chipping Sparrow, 3 (5); White-throated 
Sparrow, 10 (16); Lincoln Sparrow, 4 (5); Swamp Sparrow, 61 (26); Song Sparrow, 
3 (16). 


The species recorded in the largest numbers usually showed the 
highest frequencies of locations: Oven-bird 1172 and 100 per cent, 
Magnolia Warbler 995 and 100 per cent, Red-eyed Vireo 821 and 95 
per cent, and Chestnut-sided Warbler 703 and 79 per cent. These 
figures indicate that the most abundant species were present along 
the entire front of migrating birds and were not distributed spottily 
among the various locations. There were 33 species of Parulidae 
with 5984 individuals, 13 species of Fringillidae with 635 individuals, 
5 species of Vireonidae with 1012 individuals, and 5 species of Turdidae 
with 917 individuals. Of the total number of individuals, the Parulli- 
dae comprised 65.5 per cent, the Vireonidae 11.1, the Turdidae 10.0, 
and the Fringillidae 7.0. 

Most of the species were common summer residents or transients 
at each locality, but proportional abundances were usually higher 
than local ornithologists would have predicted on the basis of field 
observations. Furthermore, certain rarities occurred at various 
localities. ‘The occurrence of only a few individuals of the Whip- 
poor-will, Yellow Warbler, Golden-winged Warbler, Blue-winged 
Warbler, flycatchers, and perhaps others would indicate that the 
bulk of these populations had already migrated, a fact which is sub- 
stantiated by examination of normal migration dates for these species 
at a given locality. A few species which normally spend the winter 
at these localities appeared in the mortality records, and these were 
primarily in the northern areas, indicating that migration for these 
species had, for the most part, just begun. Such species would include 
the Brown Creeper, Hermit Thrush, kinglets, and several sparrows. 
In addition to the usual conspicuous migratory species, it is of some 
interest to note among these nocturnal migrants an occasional Clapper 
Rail, Flicker, Pine Warbler (in the south), and Towhee. 
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Although we have not compared the number for each species from 
one locality to another, Howell (1955) has indicated that significantly 
different groups of migratory birds pass over neighboring localities 
(Nashville and Knoxville, Tenn.) ong the same night. The sample 
which he examined, however, was relatively small, and the several 
variables of wind direction and velocity, cloud ceilings, and physical 
obstructions might throw doubt on the statistical validity of such data. 


THE DATA FROM WARNER ROBINS 


On the night of October 7-8, 1954, the largest recorded ceilometer 
kill in history occurred at Warner Robins Air Force Base, a few miles 
south of Macon, Georgia. It involved 53 species and an estimated 
50,000 birds, 2552 of which were examined. ‘This is not only the 
largest single number of birds yet examined from one location, but it 
also represents as random a sample as possible from nocturnal migrants 
at this time of year at this location. We were fortunate in several 
respects because, even though dead birds were strewn by the hundreds 
over the runways, taxi strips, grassy plots, and tops of buildings, the 
sample of 2552 birds which we examined was from one roof (beside 
the ceilometer) and had been shovelled up and raked together com- 
pletely at random by the workmen. Had we arrived on the scene 
first, we might have selected the least damaged, most conspicuous, 
and rarer species, and the sample might have been less representative. 

With this large number of freshly killed birds on our hands over- 
night, we had to make the most profitable use of them in a short 
period of time. For those species numbering less than 25, each indi- 
vidual was weighed, sexed, and aged. For those numbering more 
than 25, we selected about 25 at random from the pile—without 
respect to size, intensity of coloration, or sexual dimorphism. This 
small sample of the larger sample was also weighed, sexed, and aged, 
and notes were kept as to the relative fatness of each bird. The 
results of some of these calculations are given in Table 2. Only those 
species for which we had data from more than twenty birds are 
presented. 

The data in Table 2 lend themselves to comparisons with lean 
weights obtained by other investigators. For example, Catbirds 
weighed by Baldwin and Kendeigh (1938) in July averaged about 34 
grams, a weight which is somewhat lighter than the average given for 
the fat Catbirds in Table 2 (more than 37 grams). Similarly, com- 
parisons can be made between the weights in Table 2 and body 
weights of lean birds given by Hartman (1955). In general, the 
weights of lean birds in summer given by Baldwin and Kendeigh 
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Weicuts (In GRAMS) AND PERCENTAGES BY SEX AND AGE or CERTAIN Birps 


FROM WARNER Rosins Arr Force Bask 


Number 


dis- 
Species 


sected 


Catbird 28 


Wood Thrush 27 


Olive-backed 36 
Thrush 
Gray-cheeked 
Thrush 
VYellow-throated 
Vireo 
Red-eyed 
Vireo 
Black and White 
Warbler 
Tennessee 
Warbler 
Magnolia 
Warbler 
Blackburnian 
Warbler 
Chestnut-sided 
Warbler 
Bay-breasted 
Warbler 
Oven-bird 


35 


Yellow-throat 


Hooded 
Warbler 


Redstart 


Scarlet 
Tanager 

Indigo 
Bunting 


Adult 
males 


16! :34.0-42.9 
(38.0)? 

17 :48.0—70.9 
(56.0) 

4:35.2-39.9 
(37.2) 

4:38.5-41.7 


11:19.3-25.0 
(23.2) 
4:19.5-23.9 
(21.6) 
6:9.8-12.3 
(11.6) 
5§:10.5-13.8 
(12.1) 
1:9.9 


4:11.8-14.9 
(13.0) 

5 -12.0—14.3 
(12.8) 
8:13.5—17.1 
(15.4) 

8 :20.4-23.9 
(21.9) 
13 :9.1-12.5 
(10.8) 
8:11.9-13.1 
(12.6) 

8 :8.3-9.6 
(8.9) 
2:30 5-31.6 
(31.0) 
17 :13.9-17.3 
(15.9) 


Immature 
males 


Adult 
females 


Immature 
females 


Per Per 
cent cent 
male adult 


6:35.4-39.0 
(37.5) 


-31.8-50.0 
(40.0) 
29.9-50.5 
(42.8) 
:21.6-24.0 
(22.8) 
17.7-23.6 
(20.2) 
9.9-11.7 
(10.7) 

9 .0-12.7 
(11.4) 
7.0-10.5 
(9.1) 
10.2-13.8 
(12.2) 
12.4-14.0 
(13.1) 
:11.5-16.6 
(14.6) 
20.1-24.8 
(22.8) 

2:10.3 


9.5-14,3 

(12.2) 

7.2-9.3 
(8.5) 


1 Number in this class examined 
? Figures in parentheses are means. 


6:32.9-39.2 
(36.4) 
:52.9-65.2 
(58.7) 
33.2-41.5 
(36.8) 
32.3-41.7 
(37.3) 
21.9-25.2 
(23.1) 
16.1-25.7 
(21.9) 

7 :10.4—14.1 
(12.0) 
11.6 


9.6-11.3 
(10.5) 
10.8-12.7 
(11.6) 
10.7-13.9 
(12.0) 
11.0-16.2 
(14.3) 
20.0-22.7 
(21.9) 
8.3-10.2 
(9.5) 
9.8-12.8 
(11.7) 
6.9-8.3 
(7.6) 
31.9-44.9 
(36.9) 
12.7-18.7 
(15.7) 


2:54.8-71.5 
(63.2) 
14:34.4—40.7 
(37.9) 
14:29.7-45.2 
(38.6) 
3:21.3-22.0 
(21.7) 
2:20.9-22.5 
(21.7) 
7:10.0-12.4 
(11.0) 
13:9.0-12.9 
(10.9) 
13:7.7-11.9 
(9.3) 
8:9.6-14.9 
(11.8) 
11:10.2-13.5 
(12.3) 
9:10.9-15.1 
(13.5) 
12:20.6-24.8 
(22.5) 
9:8.6-11.3 
(10.0) 
6:10.0-13.4 
(12.1) 
14:6.8-9.4 
(8.2) 


5:14.0-19.0 
(17.2) 


(op. cit., Table 5, pp. 442-445) and Hartman (op. cit., pp. 232-234) 
are appreciably less than the weights for the same species presented 
in Table 2 for fat birds obtained in October. 

A complete list of the 2552 birds has been presented in an earlier 
paper (Johnston, 1955) and will not be repeated here except in part. 
Of the 53 species, 25 were Parulidae, 7 Fringillidae, 4 Vireonidae, 4 


Turdidae, and so on. These figures are more impressive when one 
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takes into consideration the number of individuals killed: the Parulidae 
ranked first with 1380 54 per cent), the Vireonidae second with 393 
(15.4 per cent), the Turdidae third with 378 (14.4 per cent), the 
Fringillidae fourth with 184 (7.1 per cent), and so on. Of equal 
interest were the most abundant species: Red-eyed Vireo 346 (13.6 
per cent), Chestnut-sided Warbler 320 (12.5 per cent), Magnolia 
Warbler 301 (11.8 per cent), Oven-bird 236 (9.3 per cent), Olive- 
backed Thrush 232 (9.2 per cent), Indigo Bunting 171 (6.7 per cent), 
Scarlet Tanager 148 (5.8 per cent), Tennessee Warbler 121 (4.7 per 
cent), Blackburnian Warbler 102 (4.0 per cent), and so on. These 
nine species accounted for 77 per cent of the total birds examined in 
the sample of 2552. With the exception of the vireo and bunting, all 
of these species nest north of the Warner Robins area and are primarily 
birds of the coniferous forest. 

Out of 646 birds of 50 species which could be sexed, 322 or 49.9 
per cent were males. Out of 658 birds of 49 species whose age could 
be correctly determined, 309 or 46.9 per cent were adults. These 
data are significant only in the light of an analysis of the entire migra- 
tory group, since there are considerable variations from one species to 
another. It is of interest to note, however, that the ratio of males to 
females and of adults to immatures is nearly 50:50. Were it not for 
the large number of birds examined, a 50:50 ratio of adults to imma- 
tures in a fall migratory group would not be expected. 

Fat conditions.—As some of the birds were being prepared as study 
skins, and as the sex and age were being determined from others, 
notes were kept on the gross estimates of fat deposits. One would 
expect a priori that these birds would be fat, generally speaking, in 
order to sustain long migratory flights; most of the species involved 
in the kill were birds which fly overseas to Central and South America 
for the winter. Such was the case; indeed, of about 600 birds examined 
for fat content, the 1 ajority were classified as ‘‘very fat.’’ An occa- 
sional bird was somewhat less fat than others of the same species, but 
small variations in a large sample were to be expected. (Subjective 
descriptions of fat deposits, of course, were not infallible.) The fact 
that most birds were ‘‘very fat’’ suggests that they had already begun 
a long migratory flight which perhaps could have carried them to 
Central or South America nonstop. This idea is embraced in the 
concept of the “coastal hiatus” of the southern United States, which 
proposes that most individuals of certain species migrate over the 
Coastal Plain of Georgia and Alabama without stopping. This 
hypothesis originated with ornithologists who noted the general ab- 
sence of certain migrants on the Coastal Plain, and is further strength- 
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ened by the recent mortality records, especially from southern Georgia. 
In reviewing these records, Johnston (1955) has demonstrated the 
presence in mortality incidents of several species which are not nor- 
mally recorded at a given locality. ‘Thus, it may well be true that 
the birds which were migrating over Warner Robins on this night 
were on their way nonstop to their wintering grounds farther to the 
south. 

Fat deposits were particularly noticeable in subcutaneous and 
abdominal areas. Most conspicuous were the heavy subcutaneous 
deposits along the lower part of the spinal feather tract. The area 
from the base of the tail to the upper back was frequently a solid mass 
of fat, the removal of which often resulted in tearing the skin badly. 
From an immature female Water-thrush weighing 22.1 grams, 4.1 
grams of fat (18.5 per cent) were removed by scraping the skin alone, 
and from an adult female Veery weighing 42.5 grams, 8 grams of fat 
(18.8 per cent) were removed from the skin. Many of the small 
specimens had to be soaked in white gasoline overnight in order to 
remove the fat completely, and some which were cleaned only super- 
ficially with carbon tetrachloride later became a menace to neighboring 
skins because of the ‘“‘running’’ fat. 

Notably lean were the two sparrows, one Savannah and one Swamp, 
which evidently were near the end of their migratory flight. Neither 


species winters appreciably south of Georgia. It is reasonable to 
assume that these had been fat birds at the beginning of their mi- 


gration. 

Considerable variation in weights is seen in Table 2, and one might 
wonder to what extent this might be due to variation in total fat 
content. Many of the birds from Warner Robins were given to 
Odum and Connell, who have extracted chemically and reported 
(1956) on the total lipids of the birds. In general, they found that 
fat content varied appreciably and that the heaviest birds were usually 
the fattest, but this was not always true. For example, five adult 
female Summer ‘Tanagers had the following data: 


Wet Weight Per Cent Fat of Wet Weight 
36.2 grams 34,2 

.8 grams 32.9 

.3 grams 34. 

.4 grams 38. 

.6 grams 41. 


Similarly, it has been demonstrated in premigratory Ruby-throated 
Hummingbirds that the heavier birds of both sexes are the fatter ones 
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(see Norris ef al.). Thus, there is a rough correlation between fatness 
and heaviness, with the variations in fat deposits, at least in part, 
accounting for the variations in weight. Obviously the weights given 
in Table 2 must be considered in the light of the fatness of the birds. 

In order to compare weight variability intraspecifically, the coef- 
ficient of variability has been calculated for some of the birds in 
Table 2. Monotypic species (Red-eyed Vireo) and species occupying 
relatively small geographic ranges (Blackburnian Warbler) showed at 
least as much variation in weight as polytypic species (Olive-backed 
Thrush) and species occupying relatively larger geographic ranges 
(Oven-bird). For example, immature males showed the following 
coefficients of variability: Red-eyed Vireo, 14.5; Olive-backed Thrush, 
11.0; Oven-bird, 7.6; Blackburnian Warbler, 10.4. The data therefore 
suggest that insofar as fat migratory birds are concerned, weight 
variations attributable to subspecific differences are obscured by more 
pronounced variations in fat content. 

Subspecific determinations——Among the birds killed at Warner 
Robins were several polytypic species. Specimens of these, identified 
subspecifically, should indicate, at least roughly, the part of the 
continent from which the individuals came. Ideally it would be 
desirable to have specimens of all these polytypic forms, but the 
large sample (for example, 236 Oven-birds) made this impossible 
in most instances. Even with the relatively small number of birds 
prepared for subspecific determinations, we feel that the following 
data do give a crude indication of the origin of some of the migrants. 
The specimens were prepared by the senior author and have been 
identified by Dr. John W. Aldrich (United States Fish and Wildlife 
Service, Washington, D. C.), with the exception of the Water-thrushes 
identified by Dr. Alden H. Miller (Museum of Vertebrate Zoology, 
Berkeley 4, California). Although the following subspecies were 
definitely identified, this does not preclude the possibility that other 
subspecies might have been present in the larger portion of the sample 
which was not examined subspecifically; nor do the small proportions 
of subspecies within a given species necessarily reflect in an absolute 
fashion the proportions in the larger sample. 

Hylocichla ustulata.—Three specimens were swainsoni and four were incana. 
According to Aldrich’s interpretations of these subspecies, swainsoni is the population 
ranging in the southern Rocky Mountains, Great Basin, and Prairie Provinces of 
Canada, whereas incana is the bird from the Yukon and probably the northern 
Rocky Mountains. Olive-backed Thrushes from the eastern United States and 
Canada (crymophila) were absent from our sample of prepared specimens. 

Hylocichla minima.—Seven specimens were referred to minima. The absence 
of bicknelli is perhaps significant. 
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Hylocichla fuscescens.—Three subspecies were found: 3 fuscescens, 1 salicicola, 
and 1 fuliginosa. An additional specimen was intermediate between fuscescens 
and fuliginosa. Thus, we obtained specimens from widely-spaced populations: 
the eastern (fuscescens) and western (salicicola) United States and Newfoundland 
(fuliginosa) 

Dendroica petechia.—Although we obtained only two specimens of this late migrant, 
they represented extremely different-looking races: 1 rubiginosa and 1 amnicola. 

Dendroica caerulescens.—Five specimens were identified as the nominate race 
caerulescens. We noted with interest the absence of cairnsi, which is known to 
breed in and migrate through Georgia 

Dendroica virens.—All eleven specimens represented the race virens. The absence 
of waynei at Warner Robins is significant. 

Dendroica palmarum.—Ten specimens were palmarum and three hypochrysea. 
In the Warner Robins area during the winter palmarum far outnumbers hypochrysea. 

Seiurus aurocapillus.—Seven specimens were cinereus, representatives of a western 
population, and three were aurocapillus, from more easterly populations. We 
obtained no canivirens, the breeding form from the southern Appalachian region. 

Seiurus noveboracensis. One specimen was notabilis and four were noveboracensis. 
It is of some interest that the proportion of the more westerly form to the more 
easterly one was | : 4. 

Geothlypis trichas. Four specimens represented the race brachidactyla. 

Setophaga ruticilla. Two females have been identified as the western form, 
tricolora, but two males could not be identified subspecifically. 

Passerculus sandwichensis. The one specimen of this early migrant was clearly 
savanna. 

Ammodramus savannarum. ‘This was probably a late migrant and was of the 
eastern race pratensis. 

Melospiza georgiana. ‘This early migrant was of the race georgiana. 


These data, considered in toto, indicate that the mass of migrating 
birds flying over Warner Robins on this night was composed of 
typically eastern species and subspecies, either from the United 
States or Canada. Some of the birds, however, came from more 
widely-scattered points. Some evidently came from Alaska, central 
Canada, Newfoundland, and the western United States, thus pre- 
senting something of a convergence on the southern region from more 
northeasterly, northerly, and westerly points. 


SUMMARY 


Between October 5 and 8, 1954, twenty-five instances of mass 
bird mortality were recorded in the eastern and southern United 
States. They occurred primarily at airport ceilometers, but also 
at radio and television antennae and tall buildings. An advancing 
cold front in the autumn is believed to have precipitated these mass 
mortalities by bringing together adverse weather conditions (especially 
a lowered cloud ceiling), nocturnal migrants, ceilometers and/or 
tall obstructions. 
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More than 100,000 birds of 88 species were killed at the 25 localities 
during these three nights. The Oven-bird, Magnolia Warbler, 
Red-eyed Vireo, and Chestnut-sided Warbler were the most abundant 
species recorded at the sites. Most of the 88 species were common 
summer residents or transients at these localities, but a few supposed 
nonmigrants and winter birds were also killed. 

At Warner Robins Air Force Base, Georgia, the largest ceilometer 
kill in recorded history occurred on October 8, 1954: 53 species and 
an estimated 50,000 individuals were killed. From these, a sample 
of 2552 birds was examined. Data on weight, sex, age, fat deposition, 
and subspecific determination are presented for many of the species. 
Weight variation among these fat fall migrants is believed to be due 
primarily to variation in fat deposits. Subspecies recorded in the 
kill indicate a convergence on this area by migrants from northeasterly 
northerly, and westerly points. 
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FOOD AND FEEDING HABITS OF THE SCAUPS 
IN CONNECTICUT WATERS 
BY JOHN M. CRONAN, JR. 


As part of a general investigation of scaup in Connecticut waters 
during the period from October, 1952 to May, 1954, data were ob- 
tained on the food and feeding habits of the Greater Scaup Duck 
(Aythya marila) and the Lesser Scaup Duck (Aythya affinis). The 
data pertaining to the food habits concern the particular species, 
but because of the difficulty of distinguishing the two species of 
scaups in the field, the feeding habits data pertain to either or both 
species. Hunter bag checks and scaup trapping have indicated 
that the Lesser Scaup comprise less than twenty per cent of the 
wintering population 

All except two of the ducks examined in the food habit study were 
collected in October, November, and December. One Lesser Scaup 
was collected in February and one Greater Scaup in March. How- 
ever, as the birds winter in the area only seven months of the year, 
samples taken during three months of the year represent a good 
percentage of the time that the ducks are in Connecticut waters. 
Observations have shown that many of the feeding areas are used 
throughout the wintering season. ‘This may indicate that the same 
foods were taken during the entire stay of the birds. Also, large 
food items such as the blue mussel (Mytilus edulis) and sea lettuce 
(Ulva lacunata), which can actually be seen in the birds’ bills, were 
observed being taken during the entire stay of the ducks. 

No records were found that indicated that the scaups had been 
previously collected in Connecticut for food habit study. Cottam 
(1939) summarized the food habit studies of scaup up to that time. 
A large number of birds that were covered in Cottam’s summary 
were taken in fresh waters. ‘The one large group of Greater Scaup 
that was collected in salt water was taken on or near Pacific Coast 
oyster beds (Kubichek, 1933) in a study to determine what, if any, 
damage scaup did to oyster beds. ‘Thus, these data are not applicable 
to the coastal waters of Long Island Sound. Foley and Taber (1952) 
collected forty-three Greater and seven Lesser scaup in the Long 
Island region in 1949-50 and gave data on twenty Greater and five 


Lesser scaup collected in earlier years. 

All of the common and scientific names of the mollusca used in 
this paper are after Abbott (1954). The authority for the plant 
names is Fernald (1950). 

Most of the scaup stomachs were collected by the author from 
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hunters, but some stomachs were also obtained from birds collected 
by the author and by members of the Connecticut State Board of 
Fisheries and Game. 

The term ‘‘stomach,” as used in this paper, includes the gullet, 
proventriculus, and gizzard. The gullet and proventriculus were 
examined in the field and preserved only if they contained food. 

I am indebted to Mr. James Bishop, Mr. Mason Belden, and Miss 
Ruth Billard of the Connecticut State Board of Fisheries and Game 
for their assistance during the study. ‘Thanks are also due Dr. Rus- 
sell P. Hunter of the University of Connecticut and Dr. Jacob Shapiro 
and Mr. B. F. McCamey, formerly of the University of Connecticut. 

The facilities of the Bingham Oceanographic Laboratory in New 
Haven were made available for the food habits study through the 
courtesy of the director, Dr. Daniel Merriman. 

Dr. John Rankin of the University of Connecticut and Mr. Howard 
Saunders of the Bingham Oceanographic Laboratory were of great 
assistance in identifying the invertebrate foods of the scaup. 

Mr. George Bakelin of Fairfield, Connecticut, generously donated 
the launch with which a great deal of the study was made. 

Portions of the data are taken from a thesis submitted by the 
author in partial fulfillment of the requirements for the degree of 
Master of Science in Wildlife Management, University of Connecticut. 
Funds for the study were supplied by Connecticut State Board of 
Fisheries and Game under Federal Aid Project W-7-R. 

Food Habits of Greater Scaup.—Animal food made up 93.4 per cent 
of the total food volume and occurred in 96.6 per cent of the 119 
Greater Scaup stomachs analyzed (Table 1). Animal food was more 
predominant in the above stomachs than in the Greater Scaup dis- 
cussed by Cottam (1939) and Foley and Taber (1950), probably 
owing to the fact that all of the birds used in this study were taken 
from coastal waters. ‘The blue mussel was the most important animal 
food by volume, making up 20.6 per cent of the total food volume 
and occurring in 25.2 per cent of the stomachs examined. The 
channeled barrel-bubble (Retusa canaliculata) was the most important 
animal food by frequency, occurring in 34.5 per cent of the stomachs, 
but because of its small size it made up only 0.7 per cent of the total 
food volume. The dwarf surf clam (Mulinia lateralis) was second in 
importance both by volume (16.0 per cent) and by frequency of oc- 
currence (33.6 per cent). The fragile spoon clam (Periploma fragile) 
occurred in 30.3 per cent of the stomachs but contributed only 4.8 
per cent of the total food volume. 

The mollusca comprised the most important food of Greater Scaup 
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TABLE 1 


Foop Eaten sy 119 Greater Scaurp Duck CoLLectrep In 1952-53 
ALONG THE CONNECTICUT Coast oF LONG ISLAND SOUND 


Volume Occurrence 
Cubic 
centi- Per 
Species meters cent Number 


Per 
cent 


Plant Food 
Sea lettuce (Ulva lacunata) 3.6 
Bulrush (Scirpus sp.) ' tr. 
Sago pondweed (Potamogeton pectinatus) tr. 
Pondweed (Potamogeton pusillus) A tr. 
Floating-leaf pondweed (Potamogeton natans) ; tr. 
Pondweed (Potamogeton sp.) a tr. 
Bayberry (Myrica pennsylvanica) ; tr. 
Undetermined Plant Food 

Sub-total, Plant Food 
Animal Food—Mollusca 
Blue mussel (Mytilus edulis) 
Dwarf surf clam (Mulinia lateralis) 
Fragile spoon clam (Periploma fragile) 
Amethyst gem clam (Gemma gemma) 
Atlantic nut clam (Nucula proxima) 
Transverse ark (Anadara transversa) 
Eastern oyster (Crassostrea virginica) 
Undetermined pelecypoda 
Common periwinkle (Littorina littorea) 
Channeled barrel-bubble (Retusa canaliculata) 
Northern yellow periwinkle (Littorina 

obtusata) 

Eastern mud nassa (Nassarius obsoletus) 
Periwinkle (Littorina sp.) 
New England nassa (Nassarius trivitiatus) 
Three-lined odostome (Odostomia trifida) 
Atlantic oyster drill (Urosalpinx cinerea) 
Lunar dove-shell (Mitrella lunaia) 
Well-ribbed dove-shell (A nachis translirata) 
Alternate bittium (Bittium alternatum) 
Knobbed whelk (Busycon carica) 
Adam's baby-bubble (Acteon punctostriatus) 
Green’s miniature cerith (Cerithiopis greeni) 
Double-sutured odostome (Odostomia bisuturalis) 
Odostome (Odostomia seminuda) 
Common northern lacuna (Lacuna vincta) 
Undetermined Mollusca 


co 


Animal Food—Crustacea 
Rock crab (Cancer sp.) 
Mud crab (Panopeus herbsti) 
Small hermit crab (Pagurus longiocar pus) 
Undetermined Decapoda 
Amphipod (A mpelisca compressa) 
Animal Food—Animal Detritus 

Sub-total, Animal Food 

Total, All Food 313.0 
Gravel 34.0 
Shot 0.1 
Sponge rubber tr. 
Coal tr. 
Total Contents 347 .1 


cwcn= 


MANUS AK 


1 Per cent of total contents. 


Oct. 
i987] 461 
30 25 
40 33 
36 30 
4 3 : 
33 27 
3 2 
1 0 
19 15 
12 10 ; 
41 34 
tr. 
tr. 
24 30 25 
93.4 115 96 
100.0 119 100 
9 8! 66 55 
tr. 2 1 
tr. 2 1 
tr. 1 0 
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in the study area, making up 86.7 per cent of the total food contents 
of the stomachs and 92.8 per cent of the animal food. The pelecypoda 
composed 56.4 per cent of the total food, the gastropoda ©.0 per cent 
of the total food and undetermined mollusca made up 24.3 per cent 
of the total food. Mollusca occurred in 97.5 per cent of all the 
Greater Scaup stomachs analyzed. The remainder of the animal 
food consisted of rock crab (Cancer sp.), representing 3.1 per cent of 
the total food volume and occurring in 1.7 per cent of the stomachs; 
mud crab (Panopeus herbsti), representing 1.3 per cent of the total 
food volume and occurring in 2.5 per cent of the stomachs; the small 
hermit crab (Pagurus longiocarpus), occurring in one stomach; and 
an amphipod (Ampelisca compressa), occurring in one stomach. 

Plant food comprised only 6.6 per cent of the total food volume, 
but occurred in 38.7 per cent of the stomachs. The only important 
Greater Scaup plant food in the area is sea lettuce (Ulva lacunata), 
which made up 3.6 per cent of the total food volume and occurred in 
5.0 per cent of the stomachs. Bulrush (Scirpus sp.) occurred in 4.2 
per cent of the stomachs, but its volume was insignificant. Un- 
determined plant food occurred in 28.6 per cent of the stomachs and 
made up 3.0 per cent of the total food volume. 

It is probable that plant food, primarily the marine algae such as 
sea lettuce, make up a much larger percentage cf the total food taken 
than can be shown by stomach analysis. The fast rate at which 
soft materials such as plant food must pass through the anterior portion 
of the digestive tract makes it very difficult to obtain a true picture 
of their value. A record was kept of the number of Greater Scaup 
gizzards that were stained green on their inside walls, as it was thought 
that this might give further indications of feeding on plant materials. 
The number of green-stained gizzards amounted to 63, or 53.0 per 
cent of all gizzards taken. 17 of the 63 green-stained gizzards had 
no trace of plant food in them. 

Inanimate material made up 9.8 per cent of the volume of the total 
contents. Gravel occurred in 55.5 per cent of the stomachs and was 
the predominant inanimate material. Shot and sponge rubber 
were found in two stomachs and a piece of coal in one stomach. 

Food Habits of Lesser Scaup.—Of 129 scaup collected for stomach 
analysis, 10, or 8.4 per cent, were Lesser Scaup. 

In its food habits, even in coastal waters, the Lesser Scaup appears 
to feed more on plant material than the Greater Scaup; animal and 
plant foods occur with equal frequency (Table 2). Plant food con- 
stituted 38.3 per cent of the total food volume and animal food the 
remaining 61.7 per cent. 
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The Lesser Scaup from Connecticut waters utilized more animal 
food than those studied by Cottam (1939), but the Lesser Scaup 
discussed by Foley and Taber (1952) had food habits similar to those 
of the Connecticut birds. 

The mollusca made up all of the animal material in the stomachs, 
with the pelecypoda composing 52.7 per cent of the total contents 
and 85.4 per cent of the animal food. Gastropods were insignificant 


TABLE 2 


Foop Eaten By 10 Lesser Scaup Duck In 1952-53 
ALONG THR CONNECTICUT Coast oF LONG IsLAND Sounpb! 


Volume Occurrence 


Cubic 
cenli- Per Per 
S pecie meters cent Number cent 


Plant Food 
Sea lettuce (Ulva lacunata) 
Saltmarsh bulrush (Scirpus robustus) 
Undetermined Plant Remains 
Sub-total, Plant Food 
Animal Food—Mollusca 
Dwarf surf clam (Mulinia lateralis) 
Atlantic nut clam (Nucula proxima) 
Fragile spoon clam (Periploma fragile) 
Undetermined Pelecypoda 
New England nassa (Nassarius triviltatus) 
Channeled barrel-bubble (Retusa canaliculata) 
Undetermined Mollusca 
Animal Food—Animal Detritus 
Sub-total, Animal Food 
Total, All Food 100.0 
21.1? 


11 
22 
33.3 
55 


4 
2 
2 
l 
1 
1 
3 
5 


Gravel 
Total Contents 


1 One bird was collected from Trustroms Pond, Rhode Island. 
2 One gizzard contained gravel only. 
3 Per cent of total contents. 


in volume. Undetermined mollusca made up 8.1 per cent of the 
total volume. 

Sea lettuce was the most important plant food by volume, but 
occurred in only one stomach. Saltmarsh bulrush (Scirpus robustus) 
was present in two, or 22.2 per cent, of the stomachs that contained 
food but only amounted to 2.5 per cent of the total food volume. 

Gravel was found in 66.7 per cent of the Lesser Scaup stomachs 
and made up 21.1 per cent of the total stomach contents. 

Availability of Scaup Foods.—128 scaup of both species were col- 
lected in Connecticut. 30 were collected between New Haven and 
Stratford and 98 between New Haven and Saybrook. There was a 


1 
2 
3 
5 
44.4 
22.2 
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11.1 
33.3 
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great difference in the importance of the various food items in the two 
areas mentioned. 

Table 3 illustrates the differences between the two areas. Per- 
centages are based on the number of stomachs taken in each area, 
and both species of scaup are included. The area titled ‘‘New Haven 
to Saybrook”’ includes New Haven Harbor. 

It can be seen that there is a large difference in the most important 
foods in the different areas. The reason for this appears to be avail- 
ability. 

In an effort to determine the availability of various duck food 
organisms along the section of the coast in which stomachs were 
obtained, a series of bottom samples was taken in areas where scaup 


TABLE 3 
PLACE AND OCCURRENCE OF IMPORTANT ScauP ANIMAL Foops 


Species of Animal Food New Haven to New Haven to 
in Stomach Contents Saybrook Stratford 


Per cent Per cent 
occurrence occurrence 
Atlantic nut shell 
(Nucula proxima) 35.7 
Dwarf surf clam 
(Mulinia lateralis) 
Channeled barrel-bubble 
(Retusa canaliculata) 
Blue mussel 
(Mytilus edulis) 


were observed feeding and in areas where no feeding was observed. 
In most cases the feeding areas contained a high percentage of the 
same organisms that were found in the scaup stomachs obtained in 
that area. The non-feeding areas that were sampled did not at any 
time contain duck food organisms in any large quantity. 

It appears from the scaup stomach analysis and the sampling of 
the feeding areas that the most important animal foods of the scaup 
in Connecticut’s coastal waters are the dwarf surf clam and the blue 
mussel, and that the most important plant food is sea lettuce. 

The blue mussel, whenever common, appears to be a favorite 
scaup food. Foley and Taber (1952) found it first both in frequency 
of occurrence and percentage of volume in the Long Island area, 
and Cottam (1939) also listed it as the most important individual 
animal food for scaup. The remainder of the animal foods as indi- 
vidual species appear to be only locally important. 
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In the majority of the feeding areas sampled, either the dwarf 
surf clam or the blue mussel was the predominant animal species. 
It might be assumed that the feeding areas were selected because 
either one of these two favorite food items was present. However, 
it appears from this and other studies that although mollusks in 
general are a favorite scaup food in coastal regions, the most important 
food for scaup in a given area is the most prevalent mollusk species 
in that area. Norton (1909) examined one scaup in Maine and found 
the stomach filled with the balthic macoma (Macoma balthica), 
and Lynch (1939) in Rhode Island found that the Atlantic surf clam 
(Spisula solidissima) was the predominant food item in the few scaup 
stomachs he examined. Munro (1941) stated that the foods of 
scaup in the coastal waters of British Columbia were gastropods, 
sea lettuce, crustaceans, and the eggs of herring (Clupea pallasit), 
in the order of their importance. It can be seen that in different 
areas, different mollusks are the predominant scaup food. Apparently, 
mollusks, at least in coastal waters, are a very important scaup food, 
but the particular molluscan species utilized for food is determined 
by availability. 

Feeding Habits.—A total of 338 different observations of feeding 
scaup were obtained during the study. At the time of observation 
the following data were recorded: hour of day, wind direction, weather, 
water condition (i.e. calm, rough, etc.), stage of tide, and water 
and air temperature. Data were obtained for the same day from 
the local weather bureau as to the average and maximum wind velocity 
and the average, maximum, and minimum air temperatures. 

It was apparent during the observations and upon compilation 
of the data that the factors recorded had little, if any, effect on scaup 
feeding. 

Scaup were observed feeding during all periods of the daylight 
hours from dawn to dusk. No effort was made to obtain data on 
night feeding. The stage of the tide affected scaup feeding only 
in certain areas. For example, in areas where mussels were the main 
food item and the mussel beds were exposed at low tide there was 
little or no scaup feeding at low tide, since the birds normally will 
not feed out of water. In localities where the mussel beds were 
submerged at all tidal stages, the birds were observed feeding during 
all stages of the tide. Only the most severe weather and water con- 
ditions affected the scaup feeding. Rain, snow, and sleet did not 
appear to affect it. On occasion scaup were observed feeding when 
the waves were as high as three feet. The birds were also observed 
feeding in the breaking surf. 
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The strongest water current in the study area, over three knots 
at the mouth of the Housatonic River at certain stages of the tide, 
did not affect scaup feeding; the birds were observed many times 
feeding in the midst of the current. 

The winter range of water and air temperatures in the area studied 
had no apparent effect on scaup feeding, nor did the wind direction 
or sky cover. 

Scaup were observed feeding without any evidence of active com- 
petition with Old-squaws (Clangula hyemalis), American Golden- 
eyes (Bucephala clangula), White-winged Scoters (Melanitta deglandi), 
Mallards (Anas platyrhynchos), Black Ducks (Anas rubripes) and 
Red-breasted Mergansers (Mergus serrator). WUerring Gulls (Larus 
argentatus) often robbed scaup of their food, but this would never 
force more than a few birds to stop feeding. 

The greatest known depth to which scaup were observed feeding 
during the study was 23 feet. Most of the feeding was done in less 
than five feet of water. Scaup in the study area appeared to prefer 
feeding in shallow waters, but most of the feeding observations were 
made in areas where the blue mussel was the most abundant food; 
thus the preference for shallow water feeding may be due to the 
fact that the blue mussel is a shallow-water species. 

Human activity did have a strong effect on scaup feeding. Areas 
that were heavily hunted were not subject to scaup feeding during 
the hunting season. During the fall and spring many of the feeding 
areas were not utilized when fishing and boating activities were 
going on. Even during mid-winter when a comparatively balmy 
Saturday or Sunday encouraged human activity along the shore, 
the scaup would not be present in their normal feeding areas. 

The dives of 69 feeding scaup were timed and the average dive 
was found to be 20.4 seconds in duration, with a range of nine to 33 
seconds. Bent (1923) states that Greater Scaup dives vary from 
20 to 29 seconds and Phillips (1925) doubts if Lesser Scaup stayed 
under water more than 35 seconds, although 50 to 60 seconds had 
been reported for the Greater Scaup. Cottam (1933) says the time 
between dives for Lesser Scaup is slightly longer than the time under 
water. This was not the case with the scaup observed feeding in 
the present study area; the time between dives was slightly less than 
the time under, except when a bird obtained an exceptionally large 
mussel or large piece of sea lettuce. By comparison with scaup, 
the average length of time for dives of other waterfowl in the study 
area were: fifteen White-winged Scoter dives, 32.7 seconds; three 
American Golden-eye dives, 30.3 seconds; seven Buffle-head dives, 
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24.1 seconds; three King Eider (Somateria spectabilis) dives, 13.0 
seconds; and two Red-breasted Merganser dives, 19.5 seconds. 

Bent (1923) states that scaup swim under water with their wings 
tightly closed. This was borne out by the present study; scaup 
observed from above used only their feet for underwater swimming. 
When feeding on large, heavy substances such as blue mussels they 
would ‘‘chew’’ their food at the surface with their bills in the water; 
however, when ‘‘chewing”’ lighter food, such as sea lettuce, their 
heads were kept out of the water. 

Scaup in rafts often do not all feed at the same time. Birds at 
one end of the raft may be feeding while those at the other end may 
be resting. Occasionally, feeding and non-feeding birds will be 
interspersed. When rafts of scaup are feeding in a current they 
often ‘‘drift feed.’’ That is, the raft will be strung out in a line in 
the current, and as the birds go by a feeding area they feed as they 
drift. After they have drifted a certain distance beyond the feeding 
area, they fly to the other end of the raft and again drift by the feeding 
area. In many cases when large groups are ‘‘drift feeding,”’ there are 
always birds flying up-current, and an appearance of perpetual 
motion often prevails for two or three hours at a time. Drift feeding 
is not necessarily due to the strong current, since scaup were often 
seen feeding in place in the same current that they “drift fed” in, 
with no apparent difficulty in holding their positions. 


SUMMARY 


Animal food comprised 93.4 per cent of the contents of the Greater 
Scaup stomachs examined and the most important animal foods were 
mollusks. Sea lettuce was the only important plant food of the 
Greater Scaup. The Lesser Scaup stomachs examined indicated 
that animal food makes up 61.7 per cent of their diet, and as in the 
Greater Scaup the most important animal foods were mollusks and 
the most important plant food sea lettuce. 

Scaup feeding areas were sampled and most of the areas had quanti- 
ties of the same food items that were found in the scaup stomachs. 


None of the non-feeding areas examined had scaup food items present 
in any quantity. 

Mollusks were unquestionably the favorite scaup food, but the 
particular molluscan species taken appeared to depend upon avail- 
ability. 

Scaup feeding did not appear to be affected by any factor except 
human activity. 
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FIELD OBSERVATIONS. PERTAINING TO THE 
SYSTEMATIC STATUS OF THE GREAT 
WHITE HERON IN THE FLORIDA KEYS 


BY ANDREW J. MEYERRIECKS 


Or the multitude of fascinating biological problems encountered 
in the Florida Bay region, none seems to have excited as much interest 
among ornithologists as the systematic status of the Great White 
Heron (Ardea occidentalis) and its relationship to the Great Blue 
Heron (Ardea herodias). In his recent analysis of this problem, 
Mayr (1956) emphasized the necessity of substituting solid field 
work for any further speculation. During the period from December 
10, 1955 to May 20, 1956, I had the opportunity of making daily 
observations of the herons of Florida Bay. Although my primary 
concern was with comparative courtship behavior, much information 
obtained was pertinent to the problem of the systematic status of 
the Great White Heron. ‘The following is a summary of my field work 
relating to this problem. 

Area studied.—The maps (Figures 1 and 2) show the areas covered 
during this study. The keys visited during the period mentioned 
above were Bottlepoint, Cotton, Cowpens, Johnston, Key Largo, 
Low, Lower Matecumbe, Plantation, Stake, Upper Matecumbe, 
West, and Windley. 

Behavior.—Considerable information was accumulated on the 
behavior of Great White and Great Blue herons in Florida Bay, but 
since the problem in question is a taxonomic one, the description 
and analysis of behavior in these birds will be presented elsewhere. 
However, as far as their behavior aids in clarifying the systematic 
status of the birds, it can be stated here that the behavior of the blue 
and white birds shows no significant differences. Although he gave 
no details, Bond (1935) likewise found that the Great White and 
Great Blue herons of the West Indies ‘behave precisely alike.” 

Holt (1928) argued, in defense of his contention that the Great 
White Heron was a distinct species, that the white birds were shyer 
than the blue ones; this position cannot be defended on the basis of 
my observations. Those white and blue birds which were exposed 
daily to the visits of sport fishermen, bird watchers, etc. (e.g., along 
the intracoastal waterway), were quite tame as compared to those 
inhabiting the more remote keys. Some of my journal notes give 
the impression that in occasional situations the blue birds are shyer 
than the white ones. Two excerpts from my journals should suffice: 
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“December 26, 1955.—Four whites and one blue in shallows 
near Bottlepoint Key—the blue is standing about 25 yards from 
the four whites—the blue shows low-intensity escape reactions 
as boat drifts closer—four whites are actually closer to boat, but 
escape reactions very low—the blue turns and wades away very 
slowly, then flushes—still wary as it lands about 50 yards away— 
whites hold their ground.”’ 

“January 25, 1956.—Poling slowly around Bottlepoint Key— 
eight Ardea standing in shallows—7 white, 1 blue—blue extremely 
wary—shows high intensity escape behavior, flushing readily— 
lands about 30 yards beyond last white bird—still wary—no whites 
flush.” 


There is, however, no consistent difference of behavior between 
the blue and white birds. Other notes reveal varying degrees of 
shyness exhibited by individuals in groups consisting entirely of 
white birds. It is my impression that ‘‘shyness’’ cannot be used 
here as a species characteristic. 

In addition to shyness, Holt (1928) discussed three additional 
behavioral points in favor of a specific status of the white birds: 
1) white birds are solitary, blue birds gregarious; 2) white birds 
are much fiercer and more pugnacious than blue ones; and 3) white 
birds are diurnal, while blue birds feed throughout the day and night. 
Although the populations of the white birds are not nearly as large 
as many populations of blue birds from the mainland, the white 
ones cannot be categorized as solitary. I have numerous records 
of groups of white birds feeding, courting, and nesting in close prox- 
imity. A minimum of eleven white birds nested on Cotton Key 
(see Table 2), and at least this many whites were seen frequently 
in one group feeding on the exposed flats immediately south of Cotton 
Key. I could find no significant differences in the attack behavior 
of the adult white birds as compared to that of the blue ones; blue 
and white young were equally vigorous in intra-nest disputes in nests 
on Cotton Key which contained mixed broods. After the young 
had hatched on Cotton Key, the white parents visited their feeding 
areas throughout the night. On many occasions, white birds fed 
during the night within ten yards of my tent, which was located on 
the northern tip of Cotton Key. 

Variability of ‘‘wiirdemannii.’"—In 1858 Baird gave the name 
Ardea wtirdemannii to an intermediate plumage type taken in Florida 
Bay. Holt considered this form to be a hybrid between the Great 
White Heron and the Great Blue Heron. No specimens were col- 
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lected during my stay in Florida Bay, but my notes on color variation 
in blue birds show that they are highly variable. All the blue birds 
observed along U. S. Route 1 between Key Largo and Homestead 
were dark. ‘Those blue birds which used Dove Creek Slough, north- 
east of Tavernier on Key Largo, as a feeding area were also dark. 
The blue birds seen in the censuses (see below) varied from very pale 
to very dark. Of the three positive blue parents on Cotton Key 
(see Table 2), two were pale and one was very dark; the dark bird 
and one of the pale ones had black occipital plumes, but the other 
pale bird had white plumes. I strongly agree with Robert P. Allen’s 
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Ficure 1. Simplified map of the Florida Keys. ‘The broken line arbitrarily 
divides the keys into an inner group and an outer group. 


recollection (Mayr, 1956) that the palest of the blue birds in Florida 
Bay are found in the outer keys, i.e., those keys west of Bahia Honda 
Key (see Figure 1). 

White : blue ratio censuses.—Although he made no series of counts 
of white and blue birds, Holt’s impressions were that the blues out- 
numbered the whites in the Cape Sable area of the mainland and on 
the keys just off Cape Sable, but that whites outnumbered blues 
on the keys to the south (Barnes, Buchanans, etc.). Greene (1946), 
working mainly in the outer keys around Key West, made separate 
counts of white and blue birds, usually on different days in different 
areas, but on several days both color types were counted in the same 
area: March 13, 1939, 93 whites, 9 blues (Marquesas Keys); October 
21, 1940, 33 whites, 16 blues (Eaglenest, Mud, and Harbor keys, 
Calda Channel); and November 6, 1940, 55 whites, 20 blues (Calda 
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Channel). The impression gained from Greene’s counts is that 
whites outnumber blues in the outer keys; however, many additional 
counts on the same keys in the Key West area are required. 

My counts, with few exceptions, were confined to the inner keys 
of eastern Florida Bay (Bottlepoint, Stake, Low, etc.; see Figure 2). 
Table 1 lists all censuses taken. In the area shown in Figure 2, the 
whites outnumbered the blues consistently. These data agree with 
Holt’s impressions for the Barnes-Buchanan area. There may be a 
clinal increase in the percentage of blue birds as one approaches the 
mainland, as Mayr (1956) suggests, but many more counts are required 
to prove this. 

Such additional counts, in both the outer and the inner keys, 
might show a break between the two groups of keys. A glance 
at the map (Figure 1) reveals an interesting situation—there is a 
distinct gap, from about the region of Lower Matecumbe Key to 
Bahia Honda Key, which separates the inner keys from the outer 
keys. To my knowledge, there are no Ardea breeding records for 
the keys located between these two points. Little is known about 
the movements of adult Great White Herons and the dispersal of 
immatures, but if they are as sedentary as generally supposed, the 
lack of movement across the ‘“‘Matecumbe-Bahia Honda gap” might 
effectively split the breeding population of the Great Whites into 
two distinct populations, one in the outer keys, the other in the inner 
keys. The available evidence seems to point to a strong gene in- 
filtration from the mainland to the inner keys, with a reduced flow to 
the outer keys. Such a restricted flow to the outer keys might account 
for the supposedly greater frequency of very pale ‘‘Wiirdemann”’ 
types in the outer keys. However, the meager evidence available 
in the case of the Great White Heron does not warrant any further 
speculation. 


Evidence for random mating.—A study of mated pairs not only 
aids in solving the problem of random versus non-random mate 
selection as far as color type is concerned, but together with an enumer- 
ation of their resultant young assists in the construction of genetic 
models for the inheritance of such color types. Previously published 
references to mated pairs in the Florida Bay region are, at best, 
vague and inconclusive. Table 2 summarizes the nesting data 
gathered during this study. Parentage was established at each 
nest as follows: a blind was set up near the nest until both parents 
returned, i.e., perched on the nest rim, fed the young, etc. In the 
case of nests in which both parents were of the same color type, I 
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Ficurg 2. Simplified map of a portion of the inner keys. Most of the observa- 
tions recorded in the text were made in this area. 


i951] 473 
of, 
Q 
0 5 


-Joqreyy QC6I ‘C7 Arenuef 

Joqieyx] ‘$7 Azenuef 

QS6l ‘¢ Azenuelf 

og -JoqreyY SS6I ‘LZ 


Vauy 


S 


aniq : snsuad 


AY dO SNOLLYOY NI : SLIHA\ OLLVY ONIMOHS 
1 


474 [von 
| 
| 
| | 

| | 
| 

| 

| | 

| 

| | 

| 

| 

| 

| 

Q 


= 
x 
= 
= 
= 
~ 
3 
~ 


Aappul 

uonoy 


NOLLOD 


JHUIIAB -UON - AI PUL 
Jodd 
» 


I'S ONO TY 
YINO[S 
YINOIS ax 


ex 


OOUV’] AO ALINIOIA 


vauy AS NOLSNHO[ 


“EZ 
9861 “OZ 
9S6l ‘II 


‘9 Areniqay 


‘OZ 
SS6I ‘Og 
Jaq 


Jaq 


‘7 


amoy snsuay 


475 
| 
| 
| 
| 
| 
| 
| 3 
| 


476 Meverriecks, Great White Heron ver 


required both parents to appear at the nest together. Establishing 
parentage at Ardea nests in Florida Bay is a time-consuming task, 
and I strongly recommend that future investigators make their 
counts early in the egg-laying period. From my experience with 
other ardeids, I have found that at this stage in the breeding cycle, 
both parents spend considerable time at the nest together. 

My data from Cotton Key are the most informative because of 
the presence of white-white and white-blue pairs. The fact that 
all blue adults on this key were mated to white birds gives the impres- 
sion that mate selection on Cotton Key was random. However, 
three factors should be considered before non-random mating is 
rejected as a possibility: 1) the sample is small; 2) no blue-blue pairs 
were found (possibly too few blues were available); and 3) whites 
far outnumbered blues in the vicinity of Cotton Key (see ratio counts 
above). The young in the nests of white-blue pairs were at different 
stages in the nesting cycle, possibly indicating that any one blue 
bird in the rather brief courtship phase of the cycle had only white 
birds available in the same phase and capable of reacting to the 
blue’s courtship (factor 3 above). Obviously, more information is 
required, especially during courtship. 

As far as the genetics of color inheritance is concerned, the data 
in Table 2 neither support nor refute any of Mayr’s genetic models. 
However, nest No. 12 on Cotton Key strongly suggests that white 
is dominant. 

Breeding season.—During the winter of 1955-1956 and the spring 
of 1956, there was a pronounced difference in breeding time between 
the white birds of the inner keys and the blue birds of the mainland. 
Holt noted the same difference in the winter of 1923-1924. However, 
the fact that mixed blue and white pairs bred at the same time as 
white-white pairs in Florida Bay argues for the conspecificity of the 
white and blue birds in the inner keys. In addition, the fact that 
blue birds in the inner keys bred at the same time as white birds 
supports the contention that the blue and white birds of the inner 
keys are conspecific with the blue birds of the mainland; one would 
expect that if the blue and white birds were of different species, the 
blue birds in Florida Bay would breed at the same time as the blue 
birds on the mainland, but this did not take place. 

Conclusions and suggestions for future research.—In his summary 
and conclusions, Holt (1928: 31-32) listed eleven points (six morpho- 
logical, three behavioral, two distributional) defending his conclusion 
that the Great White Heron was a distinct species. Two morpho- 
logical points, whiteness and bill size, were shown to be non-diagnostic 
by Mayr (1956). In addition, Mayr showed that maritime popula- 
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tions of the Great Blue Heron are widespread and common, invalidat- 
ing another of Holt’s arguments. On the basis of evidence presented 
here, I feel that I have effectively eliminated Holt’s three behavioral 
points. My additional data relating to random mating and dif- 
ferences in breeding time add weight to the argument that the Great 
White and Great Blue herons are conspecific. Although I conclude 
that the evidence gathered to date favors the view that occidentalis 
and herodias are conspecific, I must add that much more information 
is required before a final decision can be made. 

Florida Bay is not an easy area in which to study this problem; 
one must always reckon with vicissitudes of the weather (hurricanes, 
sudden squalls, etc). In addition, many keys are isolated by extensive 
banks (e.g., Dildo Key), rendering them relatively inaccessible. 
Because of the marine nature of the area, a good knowledge of boat 
and motor operation is a prerequisite to research. However, many 
of the keys are accessible, and valuable contributions can be made by 
thorough white : blue ratio censuses on these keys. The courtship 
of these birds is still inadequately known; additional information on 
mate selection is needed, but this problem, like the rest, is a time- 
consuming affair. The problem of color inheritance remains un- 
solved; those who have the patience to sit in a blind for hours could 
secure the necessary data at the appropriate nest, i.e., one in which 
both parents are of the same color type but the brood is mixed. In 
short, the problem can be approached from many angles, but the 
investigator must be aware of the technical difficulties involved. 

I would like to acknowledge the great assistance I have had in the 
field from Robert Porter Allen. Robert Meyerriecks, Charles M. 
Brookfield, and various field representatives of the U. S. Fish and 
Wildlife Service were of great help. Professor Ernst Mayr read the 
manuscript and offered valuable suggestions and criticisms. This 
study was made during the author’s appointment as a Junior Fellow, 
Society of Fellows, Harvard University. 
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THE FUNCTION OF M. DEPRESSOR CAUDAE AND 
M. CAUDOFEMORALIS IN PIGEONS 


BY HARVEY I. FISHER 


THE usual method of determining the function of a muscle is by 
gross dissection and study of attachments. Results of such observa- 
tions are frequently inconclusive and inaccurate because of differential 
action of the muscle and synergistic actions of other muscles. 

This study was concerned primarily with M. caudofemoralis (Figure 
1), which is a particularly difficult muscle to which to assign a function 
in birds. It is attached at each end to a freely movable part of the 
skeleton—the caudal vertebrae at one end and the femur at the other. 
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Ficure 1. Lateral view of M. caudofemoralis and M. depressor caudae in the 
Domestic Pigeon. 


Morphologically, the vertebral attachment is the origin and the 
femoral end the insertion. However, because of the small size of the 
muscle and the relative massiveness of the hind limb as compared 
to the tail, the caudal connection may be the functional insertion, 
as suggested by Fisher (1946: 666). Contraction of M. caudofemoralis 
may result in depression of the tail, if bilateral activity of the muscles 
is involved, or in side-to-side movement of the tail if the muscles 
act unilaterally. 

M. depressor caudae would appear to have two possible actions— 
depression of the entire tail, especially the lateral rectrices, if the 
muscles on the two sides contract simultaneously, and tilting of the 
tail if the muscles a¢t individually. Some spreading of the rectrices 


may be possible. 
Both muscles, because they are attached to the tail, could have an 
effect on the pattern and force of landing. Depression of the tail 
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to form an air brake to reduce speed and increase lift, spreading of 
the rectrices to form a wider surface, and lateral, rudderlike motions 
are possible results of action by these two muscles. 


Tue EXPERIMENTS 


Valuable information on muscle function may be obtained through 
complete incapacitation of a muscle. Disability of a muscle can 
be accomplished by local administration of anesthetic drugs such 
as procaine, by resection of nerves leading to the muscle, or by resec- 
tion of the entire muscle. 

All three methods were used on Domestic Pigeons (Columba livia). 
Local anesthesia proved impracticable on the small muscles because 
of varying rates of diffusion and the danger of disabling muscles 
other than the desired ones. Cutting of nerves proved feasible, 
but there was always the possibility of incomplete enervation; sites 
of innervation were individually variable, and multiple innervation 
was sometimes found. Consequently, most reliance and emphasis 
in these experiments were on complete removal of the muscle. 

M. depressor caudae was removed under general anesthesia and 
without damage to other muscles, through an incision 0.5 inches 
long. Five-millimeter pieces of M. caudofemoralis were removed 
through half-inch incisions; one piece was taken near the caudal 
attachment and another near the femoral attachment of each muscle. 

Two pigeons (one for each muscle) were used in each set of experi- 
ments, and the experiments were repeated three times over a period 
of two years. Thus, four pigeons were used for the study of the 
function of each muscle. Each pigeon acted as its own control. 

The pigeon was first flown through the flight procedure described 
by Fisher (1956a) and landed on the force-recording platform (Fisher, 
1956b). One hundred such control flights were made for four suc- 
cessive weeks to give an average picture of the pattern of landing 
and the forces exerted by each bird. After the last series of control 
flights, the designated muscle was disabled and the bird permitted 
to fly in a 6- by 10-foot cage. 

After six weeks the birds were fully recovered from these minor 
operations, and 100 experimental flights were made in each of three 
successive weeks to indicate the postoperative patterns and forces. 


RESULTS 


Depressor caudae.—Pigeons No. 1, 2, 3, and 4 were used in this 
work. In Table 1 only the data for pigeons 1 and 2 are presented; 
data for pigeons No. 3 and 4 approximated those for No. | in all 
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regards, and No. | is therefore to be considered more typical than 
No. 2. 

Bird No. 1 exhibited learning in its control flights as well as in its 
experimental flights, as demonstrated by decreased landing force 
during each day’s trials. However, progressive learning from week 
to week was indicated only in forward forces (called “‘back’’ forces 
in previous papers) where there was a significant decrease between 
the first and last days in the control and the experimental series. 

Bilateral removal of M. depressor caudae in birds No. 1, 3, and 4 
resulted in a statistically significant increase of 40 to 60 per cent in 
forward force of landing between the last control and the first ex- 


TABLE 1 


AVERAGE Forces (1n MM.) or 100 LANDINGS BY Domestic PIGEONS 


Pigeon Control, trial days Experimental, trial days 
mumber 1 2 3 1 


forward 


12 
13. 


27.3 
23 

33.5 
40.: 


perimental series (Table 1). Futhermore, this increased force was 
a constant feature of the postoperative series of flights (Figure 2). 
Conversion of the data in millimeters to data in grams is possible 
by use of the calibration curve given by Fisher (1956b: 338). 

Downward forces in these same birds were not significantly changed 
by the operations. In Figure 2 the apparent postoperative decrease 
early in the experimental flights is not significant. 

Total forces were nearly identical in the control and experimental 
series, despite the increased forward forces. ‘This is possible because 
downward force usually constitutes a major portion (approximately 
two thirds) of the total force. 

Bird No. 2 exhibited patterns of behavior and landing forces not 
found in any other bird of the total of 26 used in these and similar 
experiments. The pattern of its approach to the landing platform 


1 9.6 10.4 8.9 8.2 12.5 8.3 11.1 
2 8.5 7.6 9.1 8.8 10.5 8.6 6.7 
5 9.2 9.4 rou 7.8 9.0 7.4 9.2 
6 12.9 12.5 11.2 11.3 11.9 10.9 11.4 
downward 
1 8.9 10.7 8.9 9.4 8.1 10.2 8.9 
2 7 7o 7.9 8.2 6.9 7.8 8.4 
5 2 9.1 8.5 8.7 8.8 Pe i 8.6 
6 7 11.2 10.8 10.8 11.3 11.3 10.0 
total 
1 31.8 26.0 27.3 28.7 26.8 29.0 
2 ) 22.6 24.8 25.3 22.7 24.3 26.6 
5 j 27.6 24.2 24.8 26.5 23.9 26.4 
6 5 34.8 32.7 32.8 34.5 33.5 31.3 
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Ficurg 2. Forces of landing (mm.) before and after removal of both Mm. 
depressor caudae in Domestic Pigeons. 


was inconstant from day to day. Although the forces of landing 
decreased somewhat during each day’s trials, the bird showed no 
decrease from day to day in either the control or the experimental 
series. Pre- and postoperative forces were the same except for for- 
ward force, which was somewhat increased (P = 0.05) by the removal 
of the M. depressor caudae. 

Autopsy of these four birds one week after the last experimental 
landings showed identical and complete extirpation of the designated 
muscles, with no adhesions. 
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EACH DOT REPRESENTS 60 TRIALS 
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TOTAL 
21740 41760 _ 61780 TRIALS 


Ficure 3. Forces of landing (mm.) before and after both Mm. caudofemoralis 


were disabled in Domestic Pigeons. 


Caudofemoralis.—Pigeons 5, 6, 7, and 8 were used in this part 
of the study. Data for bird No. 5 are presented in Table 1 as indicat- 
ing the typical forces in this series of experiments. All these birds 
showed decreased forces during the flights made each day in the 
control and the experimental series; the forces of No. 6 exhibited 


the least decrease. 
All four birds displayed decreases from day to day during the 
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control series of landings (Table 1), but none of them gave any indica- 
tion of such day-to-day decreases in the postoperative series. 

Birds No. 5, 7, and 8 exhibited slight but variable and insignificant 
increases in forward forces after removal of the M. caudofemoralis. 
Other forces did not increase after the expected decrease during the 
first or second week of the control landings. There was no significant 
change in any force used by No. 6, after the second week of the control 
series. 

Figure 3 presents the typical trends of forces of birds No. 5, 7, and 
8, as exhibited by pigeon No. 5. Average downward force in the 
first 40 trials of each postoperative series was actually significantly 
less than during comparable control landings; this is further reflected 
and magnified in the curves for total force. Average forward forces 
exhibited no changes between comparable parts of the control and 
experimental series of landings. It is important to note in Figure 
3 that the average forces used during the last 20 trials on each day 
of the control and of the experimental landings are nearly identical. 

Birds 5 to 8 were autopsied within a week after the postoperative 
flights. Mm. caudofemoralis were almost completely atrophied in 
Nos. 5 and 7; in Nos. 6 and 8 the attachments of the muscles were 
atrophied, but the bellies of the muscles were only slightly smaller 
than usual. In these two birds it was evident that the blood and 
nerve supply had not been badly disturbed. 


DISCUSSION AND SUMMARY 


Increased landing forces, postoperative, would indicate a loss of 
function, and they could be presumed to result from the operation. 
The increased forces might indicate the part that a muscle plays in 
accomplishing a certain movement of the body. However, because 
it is apparent that several muscles contract to depress the tail and 
because it is likely that none of these contract to their fullest extent 
in normal landings, loss of one muscle’s contribution may be partly 
or completely compensated for by other muscles. Increased forces, 
therefore, can be interpreted only as indicating that the disabled 
muscle was a part of the mechanism for depression of the tail or 
abduction of the rectrices to widen the tail surface. Absence of any 
change in forces after disablement might indicate no function in the 
movement tested for, or complete compensation. 

Removal of Mm. depressor caudae in four birds caused a significant 
increase (40 to 60 per cent) in forward or braking forces as the birds 
landed on the platform. This probably resulted from decreased 
ability to depress the tail to form a more effective airbrake. Further, 
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the position of M. depressor caudae indicates that it could have an 
abducting effect on the rectrices. Close observation of experimental 
birds indicated that the tail was not as broadly fanned out as before 
removal of the muscles, although there was no way to measure 
separately this loss of function. 

Depression of the tail to form air flaps would be expected to increase 
lift, as well as to slow forward motion. The absence of any increase 
in downward forces, after removal of these muscles, seems to indicate 
that in pigeons, at least, normal depression of the tail primarily affects 
forward motion. This is not unexpected, for it is well known that 
when the angle of incidence of a surface of a moving object is greater 
than about 60 degrees, lift decreases sharply or disappears, leaving 
only a slowing or braking effect. In the control landings the tail 
of the pigeon was usually held downward more than 60 degrees from 
the line of flight. Postoperatively, the tail was not depressed to such 
an extent. Thus, it seems that decreased depression of the tail in 
the pigeon may actually decrease the downward force of landing, 
by increasing the lift vector, as was insignificantly indicated after 
removal of Mm. depressor caudae but was demonstrated at a statisti- 
cally significant level after the Mm. caudofemoralis were incapacitated. 

Disabling of Mm. caudofemoralis by removing five-millimeter 
sections at each end of the muscle resulted in no significant increases 
in the forces of landing. Further, other than slightly less depression 
of the tail, no changes in manner of landing were observed. One 
indication that these muscles function in landing was that the birds 
showed no day-to-day decrease in forces after the operation although 
they showed (as did all other birds used in similar experiments) 
expected decreases in preoperative control flights. The absence of 
any day-to-day decrease in forces after the muscular action was 
disturbed would seem to indicate a disruption of the normal pattern. 
The postoperative decrease in downward forces has already been 
discussed. It further seems apparent that any function the caudo- 
femoralis muscles have in moving the tail, when a bird lands, is rela- 
tively so minor that it is easily and largely compensated for by other 
muscles. 
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RADIOIODINE: A METHOD FOR MEASURING 
THYROID ACTIVITY 


BY BARBARA A, FINK 


THis paper describes a method for measuring the uptake and re- 
tention of iodine 131 in the thyroid glands of living birds. It is hoped 
that this method may prove useful in determining annual cycles of 
thyroid activity. A preliminary investigation of the relationship 
between the level of radioiodine in the blood and in the thyroid glands 
at various intervals after injection was also begun at this time. 

Materials and Methods.—The 16 birds used in the tests—2 White- 
crowned Sparrows (Zonotrichia leucophrys pugetensis and Z. l. gambelt) 
and 14 Brown Towhees (Pipilo fuscus)—were trapped as needed 
in the Santa Barbara area. They were weighed, banded, and put 
in a large cage prior to being injected with radioiodine. Plain canary 
seed, young grasses, and water were kept constantly before the birds. 
To allow the birds to adjust to their new surroundings, they were 
held a minimum of 4 days prior to being injected. The birds in the 
third series of tests were held almost 16 days, because of an unfor- 
seeable delay. Upon completion of a test-series, the birds were 
aged, weighed, and set free. Determinations of sex could not be 
made, since males and females look alike in both species. 

Iodine 131 was diluted in 0.9 per cent saline solution to a con- 
centration of 5 microcuries (uc) iodine per 0.25 cc. saline. This 
solution was then injected into the posterior margin of the right 
pectoralis muscle of the bird. All materials and equipment were 
sterilized before injection. 

Radioactivity was determined by means of a P-20A Scintillation 
Detector tube containing a gamma crystal. The counts were recorded 
by a “Tracerlab’”’ scaling device. The counts of radioactivity taken 
at any one time were recorded in such quantity or for such a period 
of time as to insure a margin of error of less than 1 per cent. Since 
mechanically the scaling device is unable to record all counts of 
radioactivity above 15,000 counts per minute (CPM), the number 
missed being in direct proportion to the increase in radioactivity above 
this level, readings higher than this may be corrected by the “‘split 
source’ method. The readings in this paper have not been so cor- 
rected, however, as the mere presence of a high peak was sufficient. 
Extensive quantitative analyses are beyond the scope of this paper. 

The Scintillation Detector was housed in a lead, shot-filled casing, 
and rested on a circular, lead chamber-house which had a hole in the 
top to accommodate the crystal face of the Detector. Since it was 
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necessary to make the two-inch diameter of the Detector face smaller, 
so as to be able to localize the area of the thyroid glands under the 
apparatus, a lead block containing a hole of 0.8 cm. diameter was used 
directly below the hole in the chamber-house. 

A system of two correlated graphs was used to facilitate the location 
of any given area of the bird under the Scintillation tube. These 
graphs were aligned to an accuracy of 0.2 sq.cm. The effectiveness 
of the lead block, the accuracy of the graphs, and the general depend- 
ability of the equipment were rechecked by means of a gelatin phantom 
injected with amounts of iodine 131 comparable to those introduced 
into the birds tested. 

The exact location of the thyroid glands with respect to the ‘outside 
topography” of the birds was determined by a sample dissection. 
This area was put under the hole in the lead block, and thus under 
the Detector, and the bird was moved slightly back and forth under 
the apparatus so as to obtain the highest possible reading of radio- 
activity. It was then assumed that a true reading of the thyroid 
area was being recorded. 

The bird was held under the Scintillation Detector by means of a 
specially constructed bird-box, fitted with foam rubber and having 
a plastic lid. Levers in the box enabled the breast region of the 
bird to be pressed tightly against the plastic cover. Blood samples, 
taken from a wing vein, were put in a special plastic holder which 
fitted on top of the lead block. 

All readings of radioactivity are recorded and corrected to ‘‘no 
decay,’’ thus compensating for the decrease in radioactivity readings 
during the tests, due to the half-life disintegration of the iodine. All 
of the birds lost weight slightly, probably owing to the rigors of 
capture and confinement. 

Tests.—The first series of tests, Series 1 (Figure 1), was started 
on April 5, 1956. Five yc’s of iodine 131—an amount comparable 
to that used in Oregon Juncos by Bailey (1953)—were injected into 
each of two mature White-crowned Sparrows of similar weight, at 
8:00 a.m. The radioactivity of the thyroid area was tested one-half 
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Ficurg 1. Radioactivity of the thyroid areas of 2 White-crowned Sparrows. 
CPM X 100, ordinate; hours after injection, abscissa. 
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Ficurk 2. Radioactivity of the thyroid areas of 7 Brown Towhees. CPM X 
1000, ordinate; hours after injection, abscissa. 


hour after injection and at given intervals thereafter. Testing was 
discontinued at 80 hours after injection when the level of radioactivity 
was lower than the base rate obtained one-half hour after injection. 

Since some preliminary results with blood levels of radioactivity 
indicated that a dose of 5 uc. was too small an amount with which 
to obtain readings of sufficient height to be distinguished from the 
background reading, it was decided to inject an increased amount 
of radioiodine into the birds of the next series. It was expected that 
towhees, which were to be used in place of the already migrating White- 
crowned Sparrows, could probably handle it without harmful effects. 
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Ficure 3. Radioactivity of thyroid areas and blood samples of 7 Brown Towhees. 


CPM  X 1000 for the thyroid areas and CPM X 10 for the blood samples, ordinate; 
hours after injection, abscissa. 


Accordingly, on May 4, 1956, Series 2 (Figure 2) was started, 
using 7 mature Brown Towhees which were injected with 10 uc. 
each at 9:30 p.m. The birds were aged by observation by Dr. M. M. 
Erickson. The radioactivity of the thyroid area was tested one-half 
hour after injection and at given intervals thereafter. Testing was 
discontinued 160 hours later. ‘There were two casualties. No blood 
readings were taken. 

Series 3 (Figure 3) was begun on May 28, 1956, at 7:00 p.m. A 
group of Brown Towhees, consisting of 6 mature individuals and 


Auk 
490 [vou 7 
30 © Thy aord 40. 
B loody 
10 lo 
4 
jo JO 
247 74 440 160 74. (20 160 
| 
Jo 
40 
¢ 41 
Zm mato re 
40 


esi Fink, Radioiodine 491 


one immature, was injected with 10 uc. portions of radioiodine. The 
birds were aged by examination of the skull as described by Miller 
(1946). Testing was discontinued 159 hours after injection. Blood 
readings were taken. There were no casualties. 

Results (summarized in Figures 1-3).—Both White-crowned Spar- 
rows reached a peak of radioactivity in the thyroid areas 14 to 16 
hours after injection. This activity declined gradually until the end 
of testing. 

In combining the results of the two test-series on the towhees, 
it was found that 10 birds reached a peak of radioactivity in the 
thyroid area 17 to 18 hours after injections; 2 birds reached peak 
activity 22 hours after injection; one, after 13 hours; and one never 
reached much of a peak and died 34 hours after injection. From the 
above results, it can be seen that on the whole, the towhees attained 
a peak of radioactivity in the thyroid area some 2 hours later than 
did the sparrows. 

After the initial rise, fluctuations occurred in the level of radioac- 
tivity in the thyroid area until approximately 43 hours after injection. 
Fluctuations in certain individuals also occurred from 59 to 83 hours 
after injection. Whether the fluctuations during the first 43 hours 
were brought about by the close spacing of the test intervals, and 
whether they might have shown up during the period of gradual 
decline had that part of the test been conducted also with such inter- 
vals, cannot be conclusively determined at this time. The fact that 
such fluctuations were found in Series 2, where the intervals between 
tests from 59 to 83 hours were shorter than in Series 3, would seem 
to support this idea. 

The blood level of radioactivity shows a sharp initial drop cor- 
responding to the initial rise in radioactivity in the thyroid area. 
After a period of low activity, the level rises rather sharply to a small 
peak, drops off again, and rises gradually over the hours to a point 
where it begins to level off. The only deviation from this general 
pattern is that of one immature bird, No. 97 (Figure 3), where the 
initial drop is interrupted by a small rise in radioactivity. 

The thyroid and blood curves may be summarized as follows: 
From 0 to 17 hours after injection there is a continuing rise in the 
level of radioactivity of the thyroid area, as the glands assimilate 
the radioiodine from the bloodstream. Correspondingly, the blood 
level of radioiodine drops. This is followed by a period in which 
the thyroid level of radioiodine is relatively high and the blood level 
is relatively low. At 39 to 43 hours, we observe what is probably 
evidence of the first appreciable secretion of radioiodine from the 
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thyroid back into the bloodstream. In some cases, this is followed 
by a corresponding drop in the level of radioiodine in the thyroid 
area. After approximately 43 hours, the thyroid level of radioiodine 
gradually drops off, accompanied by a gradual rise and leveling off 
of the amount of radioiodine in the blood. 

Discussion.—Even with the limits placed on the accuracy of the 
number of counts per minute, it is evident that the birds in Series 3 
possessed radioactivity records: much higher than those of Series 2. 
This may be an expression of 1) some phase of a seasonal fluctuation; 
2) individual variability; or 3) a difference in the length of time 
the birds were held before injection. Since the figures in this report 
have not been scaled to allow for seasonal changes, it is not known 
whether a difference of 20,000 CPM would represent a small fluctuation 
or one so large that it would exclude this first possibility. The overlap 
indicated in the records of birds No. 92 and No. 98 suggests the second 
possibility. However, the chance that two groups selected at random 
would have a mean difference of the magnitude obtained would seem 
to be rather small. Further work will be necessary to clear up the 
questions raised by these three points. 

Mature and Immature Birds.—There appears to be no appreciable 
difference in records between immature and mature birds, except 
for the minor difference in blood curves, noted above. 

Advantage and Disadvantages of this Method.—The present method 
of recording the uptake and retention of iodine 131 permits the birds 
tested to remain alive, and thus the cycle of thyroid activity could 
be charted for the same bird throughout the year—a procedure that 
has formerly been impossible. The method also provides a more 
detailed scale of measurements for quantitative analyses of thyroid 
activity. 

One possible disadvantage of this method may be the effects of 
capture on the activity of the thyroids of the birds tested. 
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also read and criticized the manuscript. I wish also to thank Dr. 
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SUMMARY 


White-crowned Sparrows and Brown Towhees were injected with 
iodine 131 and the radioactivity of the thyroid area was measured, 
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as well as the radioactivity of blood samples of 7 of the towhees, at 
given intervals after injection. All measurements were made on 
living birds. Peak radioactivity occurred in the thyroid area of 
the majority of the towhees about 17 hours after injection, at a time 
corresponding to the lowest level of radioactivity in the blood. Peak 
radioactivity occurred in the white-crowns some 2 hours earlier. 
There appeared to be no appreciable difference between the records 
of mature and immature individuals. The quantitative aspects of 
radioactivity records are briefly discussed. Advantages and applica- 
tions of this method of measurement of live birds are also presented. 
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GENERAL NOTES 


Observations on Gnatcatcher range extension.—For the past half-century 
the increasingly frequent occurrence of the Blue-gray Gnatcatcher (Polioptila 
caerulea) in areas north of the Mason-Dixon Line has been reported as being of 
special interest. For example, Saunders (Auk, 67: 255: 1950) reports the species 
nesting in Connecticut and states that it suddenly became common in the spring 
of 1947. Baillie and Harrington (Trans. Roy. Can. Inst., 21, Pt. 2: 233-234, 1937) 
cite numerous breeding records for Ontario. Schorger (Auk, 67: 394, 1950) reports 
the collection of one of ‘‘a pair’’ (believed to be breeding residents) in Sawyer County, 
Wisconsin in 1949. I have spent many hours, since 1947, studying the Blue-gray 
Gnatcatcher in various parts of eastern United States and Cuba, and have been 
intrigued by its distributional patterns. In the North all reports and my own 
observations indicate that gnatcatchers occur along wooded rivers, creeks, or other 
bodies of water. In the South the species is not thus confined. Further, some north- 
ern stream sites which appear perfectly suitable have few or no birds, while others 
support comparatively many. 


MARYLAND 


FicureE 1. Parts of the Susquehanna and Potomac river drainage systems 
showing the location of areas A-G on which gnatcatcher censuses were taken. 


A linear census taken along tributaries of two drainage systems in Adams County, 
Pennsylvania, has yielded some interesting data, which I believe may help explain 
some of the puzzling distributional aspects in the North. The census covered a 
period of three years, 1951-1953, and was taken in seven localities within 14 miles 
of Gettysburg (Figure 1), each presenting what I believe to be adequate ecological 
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requirements. All counts were confined to a period from May 1 to June 15. The 
census was accomplished by walking along the creeks and noting the number and 
location of calling birds. Two or three counts were made each season, and only 
the largest was used. No special effort was made to locate all nests, although a 
sufficient number was located to justify considering calling birds as breeding birds. 
Only one pair was assumed to occupy an immediate area. Generally about 500 
to 600 yards separated the closer nests. In one instance, on Area F in 1953, two 
nests were situated about 75 yards apart but on opposite sides of a widened portion 
of Marsh Creek. The possibility that a pair might be counted twice while carrying 
nesting materials from one nest site to another was minimized, for, although gnat- 
catchers frequently do tear down one nest to use in building another, the second 
site is rarely more than 25 to 50 yards from the first. 

The results of the census are summarized in Table 1. In the Susquehanna drainage 
system, three counts were made, on the Conewago Creek and its South Branch tribu- 
tary, on areas totalling approximately 6.6 miles in length. One plot, Area C, extends 
well south of two of the areas on the Potomac drainage system. In three years 
only four pairs of gnatcatchers were counted here. Four areas, two on Rock Creek, 
one on Marsh Creek, and one on Middle Creek, were examined for two or three 
years. These creeks empty into the Monocacy River, a major tributary of the 
Potomac drainage system. ‘The three-year cumulative total on the 7.3 miles cen- 
sused here was 69 pairs. The year 1953 saw a major increase over 1951 and 1952 
in the Blue-gray Gnatcatcher population in this area. A few spot checks made in 
1954 indicated no appreciable change over 1953. During 1953 and 1954 I noted 
a number of gnatcatchers in areas up to three miles from the nearest creek, in open 
woodlands. 

The major difference between the two drainage systems in this area is that Cone- 
wago Creek drains to the northeast into the Susquehanna, whereas the tributaries 
of the Monocacy River drain generally southward into the Potomac. It is my 
hypothesis that Blue-gray Gnatcatchers migrate northward principally along the 


TABLE 1 


SUMMARY OF RESULTS OF CENSUS OF BLUE-GRAY GNATCATCHERS ON SEVEN AREAS ON TWO 
DRAINAGE SYSTEMS IN ADAMS COUNTY, PENNSYLVANIA, IN 1951, 1952, 1953 


Drainage Length of area Gnatcatchers (pairs) 
system (miles) 1951 1952 1953 


Susquehanna 
Susquehanna 


Potomac 
Potomac 


Potomac 


2 
2 
Susquehanna 2 
1 
1 
3 
2 


Potomac 


major rivers and their tributaries. A few may bridge the higher lands from one 
system to another. However, they do not reverse their northward direction to 
follow a tributary which would lead them southward. This would explain their 
more common occurrence along waterways in the northern portion of their range, 
and their non-occurrence along some streams. These conclusions would imply 
some sensory ability (perhaps the “astronomical analyser’ of Kramer [Ibis, 94: 
265-285, 1952] and other European authors) on the part of this species to orient 


i A 0 0 0 0 
B i 0 0 1 
Cc 5 0 1 2 
D 6 1 4 
E 2 1 2 5 
F 0 9 9 23 
G 1 -—- 4 il 
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itself with respect to north-south direction. ‘Topographic features would not prevent 
a reversal in direction. —Grorcr E. Gruss, State Teachers College, Lock Haven, 
Pennsylvania. 


Incubation Period of the Sora Rail.—1I have previously listed (Wilson Bull., 
47: 79-80, 1935) several records of incubation periods of the Sora Rail (Porzana 
carolina) as 16 and 17 days, with the possibility that some required two to three 
days longer. These periods were: (1) May 15 to 31, 1920, or 16 days; (2) May 17 
to June 3, 1930, or 17 days; (3) May 12 (last egg laid) to May 27, 1934, when 4 
eggs were hatched (5 eggs still unhatched), or a period of at least 17 to 18 days. 
Several other nests were found where incubation periods were also checked and 
published (Auk, 57: 157, 161, 1940). In one nest the last egg was laid on May 25, 
1935 and hatched on June 9, 15 days later. The period in another nest was from 
May 17 to June 5, 1938, or 19 days. In another, it was from May 28 to June 12, 
1938, when the last eggs were deserted ; incubation began on May 23, when the eighth 
egg was laid. This egg required 19 days to hatch. 

During May, 1948, I had the good fortune to find 4 other nests. The first was 
discovered on May 15, with a full complement of 10 eggs. On June 3 at 5 a.m. 
all 10 eggs were hatched, giving an incubation period of at least 19 days. On May 
22, the eggs averaged 7.96 grams in weight and 30.34 (29-31.4) * 23.07 (22.3-23.6) 
mm. in size. 

In the second nest there were 4 eggs on May 15, and the tenth egg was laid May 21. 
On June 3 at 5 a.m. there was 1 young; at 7 A.M., 2 young; at 8 P.M., 4 young. On 
June 5 at 2 p.m. there were 7 young; on June 6 at 9:30 a.m., 8 young; and the same 
on June 8 at 7:30 a.m. Two eggs did not hatch. Incubation required at least 17 
or 18 days. On May 22, the eggs averaged 8.84 grams in weight and measured 
30.99 (29.9-31.7) K 23.26 (23-23.7) mm. 

In the third nest, found on May 15, the eighth egg was laid May 16. On June 3 
this nest contained 6 young, 1 egg and 1 infertile egg. The eighth egg hatched 
June 4, with an incubation period of 19 days. The 8 eggs averaged 7.9 grams in 
weight and 32.65 (31.5—34) X 22.83 (22-24.1) mm. in measurements. 

In the fourth nest, found on May 15, 1948, at 5 p.m. with 5 eggs, there were 8 
eggs on May 17 at 7 p.m. Ten eggs were laid. On June 3 there was 1 young at 
both 5 and 7 a.m., and 4 young at 8 p.m. On June 5 at 2 p.m. there were 6 young. 
This female deserted the other 4 eggs because of my visits. However, the sixth 
egg required 20 days to hatch. The 10 eggs averaged 8.58 grams in weight and 
31.02 (28.7-32.5) 23.12 (21.7-24.6) mm. in size. 

Thus for the four nests, incubation required a period of 18 to 20 days. These 
nests were in a small marsh only a few acres in size, in Convis Township, Calhoun 
County, Michigan. The Sora Rail begins incubating her eggs several days prior 
to the completion of the set; thus they hatch over a period of several days. 

The Virginia Rail (Rallus limicola) does not begin incubation until the next to 
the last or last egg is laid. In two nests that I watched in 1935, the eggs hatched 
20 days after the last one was laid (Auk, 54: 467-470, 1937). On April 19, 1945, 
along the west shore of Ackley Lake, Convis Township, Calhoun County, Michigan, 
I found another nest with 4 eggs. On April 22 there were 7 eggs; on April 26, 9. 
E. M. Brigham, Jr., visited this nest on May 13 and found the eggs hatching. If 
we assume that the ninth egg was laid about April 24 and that it hatched May 14, 
the incubation period would have been 20 days at this nest also.—Lawrence H. 
WALKINSHAW, 1703 Wolverine-Federal Tower, Battle Creek, Michigan. 
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The Rediscovery of Tangavius armenti (Cabanis).—On December 12, 
1956, the National Zoological Park obtained some live birds from a dealer, Lowry 
Riggs, of Rockville, Maryland, who had just received them from a collector at Leticia, 
in the Amazonian savannas of extreme southeastern Colombia. Leticia, the capital 
of the Intendencia del Amazonas, is on the north bank of the Amazon River, not 
quite 4 kilometers from Tabatinga, Brazil, and is just across the river from the 
territory of Peru. It is the southernmost tip of Colombia. Among other birds 
in the shipment was a single, fully adult, male Colombian Red-eyed Cowbird in 
fine plumage. It had been sent to Riggs together with a good number of the common 
Shiny Cowbirds (Molothrus bonariensis). This is the third known specimen of 
Tangavius armenti and constitutes a rediscovery of the bird, as the last one was 
taken some time prior to 1866. It also gives us a clue as to the range of the bird, 
previously thought to be restricted to the Caribbean coastal belt of Colombia, 
where it has been searched for in vain by several parties. 

I have given full accounts of our fragmentary knowledge of this bird in earlier 
publications (The Cowbirds, 1929, pp. 318-319; Ibis, 1933: 492-494), and more 
recently Stresemann (Mitth. Zool. Mus. Berlin, 30:, 50-51, 1954) has given a little 
additional information. It may be of interest to summarize the picture very briefly 
here. In 1826 Gustav Haeberlin collected 3 specimens, a ‘‘c’’ and 2 “99”, 
on the basis of which Cabanis described the bird as Molothrus armenti in 1851 (Muse- 
um Heinianum, 1: 192). In 1826 Lichtenstein had written the name J. armenti 
on the three birds, but never published this name, which, therefore, dates from 
Cabanis, 1851. The bird has since then been referred to as ‘“Arment’s’” cowbird, 
because of the patronymic appearance of the specific name, ending in “i,” but I 
was never able to learn who ‘‘Arment” was, as Cabanis merely used Lichtenstein’s 
old manuscript name without any further explanation. However, as Dr. Stresemann 
has pointed out to me, the name armenti was not created to commemorate a man, 
but stems from the Latin word armentum, meaning a drove of cattle. 

The three examples of this bird sent in by Haeberlin, all apparently immature, 
were said to have been taken at Cartagena, between January and April, 1826. 
Of these three, but a single specimen is still extant in the collections of the Berlin 
museum, and no indication of what may have become of the other two has been 
found. The unique Berlin specimen may therefore be looked upon as the type 
of armenti. Aside from it, the bird is known from a single adult male said to have 
come from Savanilla, Colombia, in the G. N. Lawrence collection in the American 
Museum of Natural History, a skin without further data, but known to have been 
in Lawrence’s possession not later than 1866 when Cassin examined it. At that 
time Cassin (Proc. Acad. Nat. Sci., Phila., 1866, p. 18) thought that a young bird 
in his museum, said to have come from Demerara, was also of this form, but many 
years ago the late Dr. Witmer Stone informed me that no specimen of this cowbird 
was in the collection in Philadelphia, and that he had no record of one ever having 
been there. 

The adult male, now in the American Museum of Natural History, has the initials 
J. A. on the label. Some years ago Zimmer suggested that these correspond to those 
of John Akhurst, and it may well be that Lawrence received his specimen from 
him. In 1859 the Smithsonian Institution received from Akhurst 7 birds from 
Savanilla, Colombia (Gampsonyx, Colinus, Coereba, Todirosirum, etc.), most of 
which are still in the collections in Washington. Unfortunately none of them have 
original field labels or any data other than “Savanilla’’ and “John Akhurst” on 
them. However, John Akhurst was not the collector; he was a taxidermist and 
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dealer in natural history specimens, with a business at 944 Prospect Street, Brooklyn, 
N. Y., in the fifth, sixth, and seventh decades of the last century. 

In reply to my inquiries, Dr. Stresemann has kindly searched the Haeberlin 
papers in the archives of the Berlin Museum, and informs me that this young col- 
lector landed at Puerto Cabello late in 1825 and sent his first shipment of birds 
from there. On January 10, 1826, he went to Cartagena, where he waited for 
Count von Sack, who arrived there on February 5. The Count made a contract with 
Haeberlin to collect along the Magdalena River from Cartagena to Bogota, on which 
journey he left Cartagena on April 26. However, some 4 days before starting on the 
journey, in the course of which he died, Haeberlin sent off to Berlin a consignment of 
107 bird skins, all collected at Cartagena. In this shipment were the 3 specimens, 
on the labels of which Lichtenstein subsequently wrote the name J. armenti. 

About 5 or 6 years ago Mr. M. A. Carriker was collecting birds in Colombia 
for the U. S. National Museum and made a special search for this bird in the Carta- 
gena area. He found no sign of it and wondered, as others had done before him, 
if the localities on Cabanis’s and Lawrence's birds were incorrect. Dugand (Caldasia, 
4: 637, 1947) was also unable to turn up this species in the northern Colombian 
coastal area. It would appear now that the true habitat of the bird is the Ama- 
zonian savanna country of extreme southern Colombia, and, probably, adjacent 
areas of Brazil and Peru. There is no reason, however, to think that Haeberlin’s 
specimens came from the interior; the above considerations do raise a question 
as to whether the bird has deserted the coastal area since Haeberlin’s time. A 
cowbird is not a shy kind of bird that flees from human settlement, and the country 
around Cartagena is said to be still suitable for it. 

This rediscovered bird is a relative, although a well-marked and quite isolated 
one, of the Red-eyed Cowbird, and may prove to be only a race of that species. 
Until more is learned of it there is no need to change its status, and it may be kept 
as a species, Tangavius armenti (Cabanis). The bird should no longer be called 
“Arment’s”’ cowbird; if a common name is needed for it, it may be called the Colom- 
bian Red-eyed Cowbird. 

This note is published by permission of the Secretary of the Smithsonian Institu- 
tion.—HERBERT FRIEDMANN, Smithsonian Institution, United States National 
Museum, Washington 25, D. C. 


Great Black-backed Gull (Larus marinus).—On November 24, 1955, on 
Quoquonsett Pond at Little Compton, R. I., I was watching a flock of about 160 
Baldpates 100 yards off shore. Just inside there was a single Ruddy Duck (Oxyura 
jamaicensis), apparently a cripple, winged-tipped three hours before by some gunners. 
It had escaped by swimming too fast for their retriever. A Great Black-backed 
Gull flew across the pond. As it approached the flock of Baldpates they all took 
wing, and the gull made straight for the Ruddy Duck, which dove as it came near. 
The gull hovered over the spot until the duck came up; it again darted at the Ruddy 
and forced it to dive. This was repeated 7 or 8 times. The last time just after the 
Ruddy dove, but was swimming so near the surface that it caused a ripple, the gull 
lit on the water and grabbed it by the neck, pulled it to the surface, and shook it 
vigorously, as a terrier shakes a rat, for about 4 minutes. Then, when the Ruddy’s 
struggles ceased, the gull began eating it, apparently biting meat off the breast. 

This episode was seen clearly with a 20-power telescope. It seemed that the 
gull recognized the injured state of the Ruddy Duck, singled it out for attack, and 
put through a successful campaign.—StTaNnLey Cops, 34 Fernald Drive, Cambridge, 
Massachusetts. 
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The Juvenal Plumages of the Finch Genera Atlapetes and Pipilo.—Iin 
recent years several ornithologists have been turning their attention toward a long- 
needed analysis of relationships among certain genera and species of New World 
emberizine finches. One of the characters which have been employed in some 
of these studies is the pattern of the juvenal plumage (cf. Storer, 1955, on Aimophila). 
In my recent revision of the races of Atlapetes brunnei-nucha (Parkes, 1954), in 
discussing the close superficial similarity in adult plumage between that species 
and Pipilo ocai, I pointed out that their respective juvenal plumages were quite 
different. This fact had also been mentioned by Chapman (1923: 258). Neither 
Chapman nor I actually described the differences between the juvenal plumages 
of Atlapetes and Pipilo; I propose to do so in this note. I shall also discuss the 
evidence afforded by the juvenal plumage in determining the species to be included 
in the genus Pipilo, and describe the hitherto unknown juvenal plumage of Adla- 
petes brunnei-nucha apertus Wetmore. 

The basic difference between the juvenal plumages of Adlapetes and Pipilo, in 
general, lies in the fact that young Atlapetes have essentially the same pattern as 
the adult, although sometimes differing conspicuously in color, while in young 
Pipilo the adult pattern is much less evident. In some species of Atlapetes the 
underparts of the juvenal plumage are streaked, but the back is never streaked. 
These generalizations are true of both Atlapetes (sensu stricto) and “‘Buarremon,” 
a genus which I merge with Atdapetes in accordance with current practice. 

In Pipilo the juvenal plumage is definitely streaked both ventrally and dorsally, 
the streaks being least pronounced in P. ocai. In young birds of this genus, the 
anterior ventral streaking reflects the areas which will be black (or dark brown in 
the case of some females) in the adult; thus the throat of juvenal ocai is buffy yellow 
(with a few blackish-tipped feathers), contrasting with heavy streaks in the area 
of the adult’s black pectoral band. In the erythrophthalmus group, the streaking 
is continuous from the base of the bill to the pectoral region or beyond, except for 
a median zone of varying width in the throat, corresponding to an area in which 
the feather-bases are frequently white in adult erythrophthalmus (and the entire 
feathers white in ocai X erythrophthalmus hybrids). Interestingly enough, the 
least streaking on the throat in this species is exhibited by the juvenal plumage of 
P. e. erythrophthalmus and its close relatives, which are geographically most distant 
from the white-throated P. ocai. 

In a recent paper, Sibley (1955) has expressed his belief that the Green-tailed 
Towhee (‘‘Chlorura’’ chlorura) should be assigned to the genus Pipilo of the Red- 
eyed Towhees, while following Davis (1951: 100-102) in casting doubt on the cor- 
rectness of placing the three species of ‘‘Brown Towhees” in this genus. Although 
comparisons of juvenal plumages were mentioned by neither Davis nor Sibley, 
this criterion gives added weight to their arguments. The juvena!l plumage of 
chlorurus conforms precisely to the Pipilo pattern: uniformly streaked above, with 
no indication of the contrast in color between back and crown of the adult; unstreaked 
on the throat (which is white in the adult); streaked on the remainder of the under- 
parts, with the markings heaviest across the chest, where the adult has a gray band 
with a poorly-defined posterior edge. The juvenal plumages of fuscus and aberti, 
on the other hand, are quite unlike Pipilo. There is no sign of dorsal streaking, 
and the ventral streaking is rather faint or even virtually absent. In some of the 
subspecies of fuscus (i.e., senicula) the throat of the adult is quite heavily streaked, 
that of the juvenile almost immaculate. The only character in which the juvenal 
plumage of fuscus conforms to the Pipilo pattern is exhibited by those subspecies 
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of fuscus in which the adult has a reddish crown contrasting strongly with the dorsum; 
this contrast is scarcely if at all visible in the young bird (juveniles of mesoleucus 
and albigula examined). 

The little-known ‘“Pipilo’’ albicollis (= rutilus auctorum; see Stresemann, 1954: 
91) is a particularly interesting species. Davis (1951: 81), after examining a larger 
series which included the ten I have before me, considered individual varia- 
tion in color to be “minor.”’ After allowing for the effects of wear, I would 
judge the individual variation in ventral coloration to be quite marked. This is 
manifested particularly in the extent of the orange-buff band on the throat and of 
the spotting or mottling of the breast. The posterior border of the throat-patch, 
described by Davis as ‘“‘a narrow, unbroken dark line,” is, in some specimens, not 
only broken but virtually obsolete. I am not as impressed as was Davis by the 
“remarkable’’ similarity in coloration of albicollis and fuscus. In fact, upon first 
examining albicollis I was immediately reminded of Melozone kieneri (excluding, 
for this discussion, the well-differentiated M. k. biarcuatum); further comparison 
strengthens this impression. Many specimens of albicollis show a tendency of the 
blackish markings of the breast to coalesce in a position corresponding to the black 
spot of kieneri. Except for the head markings, the general coloration of the two 
species is decidedly similar (dorsum, wings, tail, sides, flanks, crissum). The basic 
color of the underparts of albicollis is white, like kieneri and unlike fuscus. The 
orange-buff throat of albicollis, although paler, is similar in color to the top and 
sides of the head of kieneri. Particularly striking is the similarity between albicollis 
and kieneri in the color and pattern of the under wing-coverts, axillars and alulae. 
The bend of the wing is conspicuously white in both species, the lesser under wing- 
coverts blackish with white tips, the median under wing-coverts pale rufous, and 
the axillars pure white externally, shading to gray medially. In fresh plumage 
the outer edge of the largest alula feather is sharply white in both albicollis and 
kieneri. 

Although the adults of Melozone kieneri lack the white-tipped median wing- 
coverts of albicollis, juveniles have a buffy suggestion of such markings. This 
phenomenon, however, is quite common in young birds and is probably of no par- 
ticular significance in this case. 

Only one juvenile specimen of “‘Pipilo’’ albicollis (Moore Collection 32696) has 
been available to me for examination; it is possibly the only such museum specimen 
in existence. This bird, when compared with series of juvenal Melozone kieneri, 
“Pipilo” aberti, and various races of ‘“Pipilo’’ fuscus, shows a decided resemblance 
to the Melozone. As previously mentioned, juveniles of fuscus and aberti com- 
pletely lack any dorsal streaking or spotting. In juvenal Melozone kieneri the 
crown feathers have black central streaks which expand at the tip. On the dorsum, 
the central streaks are faint or absent, but the black tips are emphasized, giving 
the back a barred rather than streaked appearance. The single juvenal albicollis 
shows no streaks on the crown, but a faint barring is visible on the dorsum. 

Comparison of the underparts of the juvenal albicollis specimen with Melozone 
kieneri of approximately equivalent age shows an even more striking similarity. 
Unlike fuscus, the ventral streaking of which is fine, even, and often faint, juveniles 
of both kieneri and albicollis are heavily and unevenly spotted below, except on 
the throat, which is chiefly white as in adult plumage. The markings on the young 
albicollis are heaviest in the pectoral area corresponding to the black spot of kienert. 

It would thus appear that “Pipilo” albicollis, judging from skins, may be as 
closely related to Melozone kieneri as to “‘Pipilo’’ fuscus, in some respects seeming 
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to link the two. I do not wish to propose any realignment of genera at this time, 
since evidence of other kinds should be assembled before such a step is taken. I 
believe, however, that the plumage characters described above, especially those 
of juveniles, are highly significant. 

To return to Pipilo proper, Dr. Sibley has pointed out to me in correspondence 
that the pattern of the post-juvenal molt in P. erythrophthalmus is such that all the 
feathers of the ‘‘pectoral band” area are replaced before any new feathers appear 
on the throat, thus giving the young molting erythrophthalmus an appearance some- 
what reminiscent of ocai. Dr. Sibley believes that this is an indication that the 
throat and the pectoral band area are under separate genetic control, so that color 
changes might evolve independently in the two areas, with selection leading to the 
white throat of ocai as opposed to the black (at least black-appearing) throat of 
erythrophthalmus. ‘This molt pattern, by the way, is a further indication that the 
resemblance between aduits of Pipilo ocai and Atlapetes brunnei-nucha is convergent 
rather than a matter of close relationship. In the post-juvenal molt of the latter 
species, new feathers appear scattered indiscriminately in the white throat and 
black pectoral band areas. 

If we are to accept the evidence assembled by Sibley, Davis, and myself that 
Pipilo should include the Green-tailed Towhee but not the “Brown Towhees,” 
it would appear that the pattern of post-juvenal molt to which Dr. Sibley calls 
our attention is not a character of Pipilo as a genus. Specimens of fuscus and 
aberti which I have examined show a post-juvenal molt pattern similar to that of 
erythrophthalmus, in that a complete band of new feathers appears in the pectoral 
area before feather replacement starts in the throat. In chlorurus, however, a 
portion of the heavily-streaked pectoral area is the last of the underparts to acquire 
new feathers. 

This study was initially prompted by the attempt to clarify the relationship (or 
rather, lack of close relationship) between Pipilo ocai and Atlapetes brunnei-nucha, 
so a more detailed contrasting of the juvenal plumages of these two may be in order. 
Conforming to the condition typical of their respective genera, juvenal ocai shows 
little or none of the difference in ground color between crown and back exhibited 
by the adult, while brunnei-nucha has the color contrast definitely foreshadowed, 
though much less pronounced than in the adult. In juvenal ocai an apparent 
color difference between back and crown is caused by a difference in streaking, 
not in basic ground color. The streaks are more definite on the crown, while on 
the back the central streak tends to be poorly defined, but expanded into a rather 
well-marked black tip. 

Typical adult ocai apparently lack light tips to the greater and median wing- 
coverts; these are present in adults of the western and Mexican races of erythroph- 
thalmus and in the juvenal plumage of ocai. They are completely absent in the 
genus Altlapetes. 

There is a tendency for the lower mandible of young Pipilo to be light-colored, 
though not the rather bright yellowish often attained by juveniles of Alapetes. 
The significance of this point in indicating relationship of the two genera is doubtful, 
however, as this phenomenon occurs in a number of passerines. 

At the time I wrote my revision of Allapetes brunnei-nucha, the juvenal plumage 
of none of the three subspecies which lack the black pectoral band (inornatus, alli- 
nornatus, and apertus) had been described. Carnegie Museum has subsequently 
obtained a series of five adult and three juvenal specimens of A. b. apertus, collected 
by Ernest P. Edwards and Richard E. Tashian at Coyamé, Veracruz, México. 
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Although the black pectoral band characteristic of adults of the other six subspecies 
of brunnei-nucha is, indeed, absent, its location is marked in apertus by dark gray 
feathers which are white at the tips. Wear or disarrangement of the feathers of 
this area results in a vaguely banded appearance in the pectoral region. 

It will be recalled that, in the juvenal plumage of the banded races of Atlapetes 
brunnei-nucha, the breast and abdomen are heavily streaked with dull olive on a 
white or dull yellow background. It should be pointed out that Chapman (1923: 
248) erred in describing the throat of juvenile brunnei-nucha as darker than the 
remaining underparts; the exact converse tends to be true. There is quite a bit 
of variation in saturation in juveniles of this species, so that some (lighter) individuals 
appear more distinctly streaked than others. In juveniles of the banded races, 
the pectoral band is represented by a poorly-defined unstreaked zone of dull olive 
between the throat and the streaked portion of the underparts. It is thus interesting 
to note that the juvenal plumage of apertus exhibits exactly the same unstreaked 
band in the same location; in fact, our juvenile specimens of apertus are virtually 
indistinguishable in color from a juvenile of A. b. alleni from Honduras (the only 
banded race which, like apertus, lacks yellow lines at the border of the crown). 
I would take this as evidence in favor of the banded pattern being the ancestral 
condition rather than the derived condition as has been suggested by Dr. Wetmore 
(see Parkes, 1954: 130). 

I am indebted to Herbert Friedmann, Robert T. Moore, Charles O’Brien, Robert 
T. Orr, Frank A. Pitelka, Charles G. Sibley, and Robert W. Storer for lending me 
pertinent specimens from the collections under their care. Dr. Sibley and Dr. 
John Davis also provided valuable advice and suggestions. 
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Transplantation of a Shrike Pair.—On April 21, 1956, a pair of Migrant 
Shrikes (Lanius ludovicianus), one of which was carrying nesting material, was 
trapped and banded in Section 26, T22N, R7E, Wisconsin. They were released 
10 miles away in Section 8, T20N, R8E. Their nest was found in Section 17 in 
the latter township, 9/10 of a mile from the release point and 10% miles from the 
original point of capture. It contained 4 eggs on May 13, 6 eggs on May 25, and 
5 young on June 8, at which time both adults were retrapped and their band numbers 
verified —FRANCES HAMERSYTROM, Wisconsin Conservation Department, Plainfield, 
Wisconsin. 
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Lanius ludovicianus miamensis Bishop, a Valid Race from Southern 
Florida.—When A. H. Howell wrote his “Florida Bird Life’ in 1932, he recorded 
only Lanius ludovicianus ludovicianus for Florida, with a general distribution through- 
out the state. In the 1954 edition revised by A. Sprunt, however, three specimens 
of the more northern subspecies (L. 1. migrans Palmer) are recorded: one from near 
Lake City (November 23, 1941), one from north of Okeechobee (March 3, 1936), 
and one from Merritt Island (March 7, 1936). 

However, in 1933, L. B. Bishop described as new a resident subspecies from south- 
ern Florida, L. 1. miamensis, with type locality Cutler, Dade Co. (Proc. Biol. Soc. 
Wash., 46: 203, 1933). In making a routine check of the type and the series which 
Bishop used in naming this race, which are in the Chicago Natural History Museum, 
I found that miamensis is a valid race with a limited range in southern Florida, and 
that, being paler than L. |. ludovicianus, it could be confused with L. |. migrans. 

L. 1. miamensis Bishop differs from L. 1. ludovicianus in being paler above; in 
having the narrow whitish area on the forehead joining the white superciliary lines 
more distinct; in having more and clearer white in the scapulars; in having, on the 
average, wider white tips to the inner secondaries; and in being a clearer white 
below. In size it is slightly smaller than some populations of L. 1. ludovicianus. 

It differs from L. 1. migrans in being very slightly paler above; in having the 
whitish area on the forehead more distinct; in the greater extent of clearer white 
in the scapulars; in having wider white tips to the inner secondaries; and in being 
whiter below. In addition it is slightly smaller, the bill averages larger, and the 
tail is proportionately longer, averaging about the same as the wing rather than 
distinctly shorter. 

The measurements in millimeters of Dade County (topotypical and near topo- 
typical) birds are as follows: 


Wing: males (5), 93-95 (av. 94.2) females (6), 91-97 (av. 93.8) 
Tail: males (4), 95-99 (av. 96.7) females (5), 90-97 (av. 93) 
Culmen: males (5), 15-16.5 (av. 15.9) females (5), 15-16.5 (av. 16.1) 


Comparative measurements.—The wing is measured flattened and straightened 
against the ruler; the tail is measured from the insertion of the central tail feathers 
to the tip of the longest; the exposed culmen is measured with dividers. "The meas- 
urements given are averages in millimeters. 


L. migrans 
Maine, Connecticut, and Illinois: 
Wing 
10 males 98.8 
5 females 99 


L. ludovicianus 
Carolinas, Georgia, Mississippi, Alabama, and Louisiana: 
5 males 98.1 96.4 
7 females 96.7 94.7 


Northern Florida: 
6 males 98.5 96. 
9 females 97.6 97. 


Tail Culmen 
93.7 14.6 
92 14.7 
14.8 
4 15.3 
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Florida: 


Putnam County 
7 males 
7 females 
Indian River Area 
7 males 
5 females 
Western Central Florida 
4 males 
3 females 


L. l. miamensis 
Florida: 


Fort Meyers Area 
2 males 99. 
2 females 97. 
3 sex? . 98. 
Dade and Palm Beach Counties 


2 males - 97 
7 females 93.5 


Range.—Southern Florida, north to Jupiter and Fort Meyers area. 


Remarks.—The color difference between ludovicianus and migrans is not great, 
as Ridgway (Bull. U. S. Natl. Mus., 50, pt. 3: 243, 1904) has pointed out, and in 
regard to color the southeast Florida birds are more different from /udovicianus 
than is migrans. ‘The proportions of miamensis are more similar to those of ludo- 
vicianus, but the tail is still longer, and in the Dade County area the smaller size 
of the birds is not accompanied by a smaller bill; the length of the bill is about the 
same as that of the larger north Florida birds. Ridgway (loc. cit.) has already 
recorded that the Florida /udovicianus has a slightly larger bill than examples of 
the same race from farther north. 

The pale color characteristic of miamensis is most evident in the birds of Dade 
and Palm Beach counties, where it is correlated with smallest size. The Fort Meyers 
area birds are slightly darker and slightly larger, but are best included under mia- 
mensis. 

The birds of Indian River, Putnam County, the Gainesville area, and the Tampa 
area (Anclote) are intermediate. Some specimens are almost as pale as the Dade 
County miamensis, while others are more like the darker north Florida birds. In 
general, however, these birds are best included with /udovicianus. 

North Florida birds, from the Santa Rosa area and Amelia Island, are similar to 
those of Louisiana and Carolina in depth of general color; they have more white 
in the scapulars and a larger bill, but the difference is not great. 

When Bishop described miamensis, he compared it with excubitorides. Although 
their ranges do not overlap, the two races are very similar; miamensis, however, 
has less white in the lower rump and upper tail coverts, and the topotypical birds 
are smaller. Some specimens from the area of intergradation between migrans and 
excubitorides are very similar to miamensis. However, the small size and the heavy 
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97.5 96.5 16 
95.5 95.1 15 
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Eg 96.6 95.4 15.6 
98 100 15.2 
97 96.6 15.1 
5 16.25 
5 15.5 
6 15.8 
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15.8 


i954] General Notes 505 


bill of the Dade County birds should permit positive identification of the south- 
eastern Florida birds. 

Though the possibility of migrants from farther north reaching Florida cannot 
be ignored, the observed characters and their geographical distribution, and the 
fact that many specimens were taken in February and March when the breeding 
season is well started (and a few during the summer), support the generally held 
view that the species is sedentary in Florida. Any identification of the pale northern 
migrans, as a winter visitor, must take into account the existence of the small pale 
south Florida birds with larger bills and longer tails. 

Florida specimens examined, 72, as follows. 


L. ludovicianus 

Northern Florida 30: Santa Rosa, 3; Mary Esther, 4; Amelia Isiand, 5; Gainsville, 
2; Starke, 1; New River, 1; Putnam County, 14. 

Central Florida 20: Indian River area, 12 (Wilson, 7; City Point, 1; Eau Gallie, 3; 
Enterprise, 1); Tampa area, 8 (Grove City, 1; Anclote, 7). 


L. l. miamensis 

Southern Florida 22: Fort Meyers area, 9 (Punta Rassa, 6; Pine Island, 3); Palm 
Beach County, 2 (West Jupiter, 1; Lake Worth, 1); Dade County, 11. 

A. L. Ranp, Chicago Natural History Museum, Roosevelt Road and Lake Shore 
Drive, Chicago 5, Illinois. 


The Bahaman Nighthawk (Chordeiles minor vicinus) on the Florida 
Keys.—It was after sundown on June 13, 1949, that my brother Wray H. Nicholson 
and I heard a new and strange bird-call on Stock Island, at Key West, Florida. 
The calls came from the salt flats several hundred yards away, and we felt sure this 
could only be the note of the Cuban Nighthawk (Chordeiles minor gundlachit), 
which had been reported by Earle Greene, who obtained an adult and one young- 
of-the-year on August 11, 1942. 

Upon reaching the spot, we found a nighthawk flying and diving, uttering notes 
quite unlike those of any other bird known to us. ‘These calls were three-syllabled 
and sounded to us like ‘‘Kick-a-dic,”’ uttered over and over again. 

After a quick search of the mud-caked salt flat, Wray flushed the female from 
her “nest” containing a single, very heavily incubated egg. ‘The egg was collected 
and later nicely preserved. We thought we had taken the first actual nest and 
egg of a Cuban Nighthawk ever to have been found in the United States. 

We also heard another male of the same species, calling as it flew about 400 yards 
to the west, and in searching for a nest of this second pair, we flushed another female, 
but found no nest. We also heard the calls of a Florida Nighthawk (C. m. chapmani), 
as it flew about nearby. It was uttering the calls (‘‘Beap-Beap-Beap”’) that are 
so familiar to us, and I assumed that it was the Florida form. I make this cautious 
comment advisedly, since on the following day, June 14, we flushed the male ‘“Cuban’”’ 
nighthawk (the mate of the female whose nest we found) from its perch in a low 
mangrove tree, and just before alighting on a branch of another mangrove tree, 
it uttered one distinct ‘‘Beap’’ note identical to the call that is commonly used by 
C. m. chapmani. At no time did I hear this ‘‘Beap’’ note uttered by any of the 
other three ‘‘Cuban’”’ nighthawks while flying and diving above the nesting territory, 
or while perching. Of the various birds that we saw and heard on the Keys, this 
was the only one that we judged to be in truth a Florida Nighthawk. Unfortunately, 
we did not make a search for a possible nest. As we spent four days on the Keys, 
we can only conclude that at least during the 1949 breeding season it was quite rare. 
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On June 14 we again visited the nest-site of the “Cuban” nighthawk and found 
her sitting upon the empty “nest” (the egg having been taken) and somewhat re- 
luctant to leave. She was collected. In a small cluster of mangroves growing 
on the open salt flats several hundred yards from the nest, I flushed the male, which 
was also obtained for a specimen. 

Again in mid-June, 1950, a two-day search of the Florida Keys as far as Key 
West was made by Wray H. Nicholson, who failed to find a single nighthawk. 

In mid-June of 1955, he made a third trip to Key West and on this venture was 
successful in discovering, on Stock Island, two nests of what he still believed to 
be Cuban Nighthawks. One nest held a single incubated egg and the second con- 
tained a single young that could barely fly. Also, another male was seen and heard 
calling as it flew about over the Naval Air Base. 

At Islamoranda, Upper Matecumbe Key, as he stood outside a motel in the 
late afternoon, he saw and heard a male “Cuban’’ nighthawk calling as it flew over 
the building. His attempts to trail this bird failed. If this was a breeding bird, 
then its known breeding range has been extended about 90 miles eastward from 
Key West. 

It is noteworthy that each of the three nests we found contained but a single egg 
or young. Both the eggs collected are smaller and much paler in coloration and 
markings than the average eggs of C. m. chapmani. 

In early January, 1956, Dr. Herbert Friedmann carefully looked over the pair of 
skins obtained on June 14, 1949, which I brought to the National Museum, and we 
both noted that the museum specimens of the Cuban Nighthawk (Chordeiles minor 
gundlachit) definitely did not match them. Instead, they compared most favorably 
with the museum skins of the Bahaman subspecies, Chordeiles minor vicinus. 

I was requested by Dr. Friedmann to leave these two skins with him, in order 
that Dr. Alexander Wetmore, who was returning from Panama in March, might 
have the opportunity to examine them and express his opinion as to their identity. 

Accordingly I received a letter from Dr. Wetmore, dated March 22, 1956, which 
I quote in part: ‘Yesterday I spent most of the day in study of this problem and 
fully agree that your two birds represent the Bahaman form Chordeiles minor vicinus. 
It has developed under more careful scrutiny that the two specimens taken earlier 
by Earle Greene were collected August 11, one being in worn plumage and the 
other an immature of the year, so that neither one was in good feather, which would 
account for the earlier identification as the Cuban form. ‘This therefore establishes 
the Bahaman subspecies as the breeding bird of the Florida Keys and eliminates 
the Cuban race from our list.” 

Dr. Wetmore has informed me later that the grayer color that separates the 
Bahaman race from the Cuban could be seen plainly only in our fresh specimens, 
being obscured by wear in the first two taken; this accounts for the earlier identifica- 
tion. He also informed me that six sets of the Bahaman form from the Bahamas, 
Haiti, and Puerto Rico, were all of one egg each. 

‘Tre Bahaman Nighthawk is a very uncommon bird, found breeding on Stock 
Island in May and June; we saw and heard only one (in mid-June on Upper Mate- 
cumbe Key). The three nests which have been found have contained but a single 
egg or young, the eggs being much smaller and of paler coloration than eggs of the 
Florida Nighthawk. So far as known, one egg constitutes the set in this bird. 

It has unique call-notes, quite unlike those of any other North American night- 
hawk. Sometimes the male may utter the “Beap’’ note when disturbed while 


perching. 
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Earle Greene was the first ornithologist to discover and collect specimens of this 
form in the Florida Keys, several years prior to the time of actual discovery of the 
nest and eggs. 

Just how long the Bahaman Nighthawk might have been breeding on the Florida 
Keys prior to Greene’s discovery is unknown. The failure to see or hear the birds 
in June, 1950, suggests that they may be absent some years.—DonaLp J. NIcHOL- 
son, Royal Purple Citrus Research Nursery, Orlando, Florida. 


The Hybrid Origin of Chlorophanes purpurascens.—The unique type in the 
British Museum was described by Sclater and Salvin (Nomencl. Av. Neotrop., 
p. 157, 1873). The label reads ‘‘e Mus. P. L. Sclater. Date 1872. Hab. Caracas. 
Athy. Boucard’’ and bears the British Museum Catalogue number 04.7.31.137. 
Hellmayr (Field Mus. Nat. Hist., Zool. Ser., 13 [8]: 250, 1935) doubted that the 
type actually came from Caracas and commented that the type is a trade skin of 
the ‘‘Trinidad”’ or ‘“‘Orinoco’’ make and “shows exactly the same preparation as 
specimens of Hylonympha macrocerca Gould, whose habitat is likewise unknown.” 
Phelps and Phelps (Auk, 65: 62-66, 1948) subsequently reported the rediscovery 
of Hylonympha on the Paria Peninsula of Venezuela, directly across from Trinidad. 
The most recent allocation of C. purpurascens is that of Phelps and Phelps (Bol. 
Soc. Venez. Ciencias Nat., 72: 202, 1948) who, following a suggestion of Bond (in 
litt.), considered it to be a hybrid between Chlorophanes spiza and Dacnis cayana 
cayana. 

In July, 1954, I examined and photographed the type in the British Museum 
and showed it to Alexander Wetmore who pointed out that in certain respects it 
resembles Cyanerpes cyaneus. Further study of the specimen led me to believe 
that C. purpurascens is a hybrid between Chlorophanes spiza and Cyanerpes cyaneus 
as Dr. Wetmore suggested. That C. spiza is one parental species seems quite clear, 
and there are two important reasons for favoring Cyanerpes cyaneus over Dacnis 
cayana as the other parent. First, the bill of C. purpurascens is longer and more 
slender than that of either C. spiza or D. cayana. It is, in fact, intermediate in size 
and shape between those of C. spiza and Cyanerpes cyaneus. And second, the 
color of the bird, as suggested by the specific name, is more purple than either C. 
spiza or D. cayana but approaches the deep purplish color of Cyanerpes cyaneus. 
The black area on the back, used by Bond (in Phelps and Phelps) as a reason for 
considering D. cayana as one of the parents, is also a character of Cyanerpes cyaneus. 
There is no black on the throat of C. purpurasceus (a character of D. cayana) nor 
is there any turquoise on the crown (a character of C. cyaneus). The patterns of 
the crown, nape, and the upper side of the secondaries are very similar to those of 
C. spiza. The dark under tail coverts approach the black of that part of C. cyaneus, 
and the whitish areas on the proximal parts of the remiges, although less well defined 
than the conspicuous yellow marks of C. cyaneus, suggest relationship with that 
species. The bill is colored like that of C. spiza except that the maxilla is entirely 
black. The feet appear paler tio» those of C. spiza but darker than those of either 
D. cayana or C. cyaneus. 

While it is still possible that -hlorophanes purpurascens is a valid species and 
remains to be rediscovered’ m some unexplored area of Venezuela, I believe that 
because only one specimen has been collected and that specimen is intermediate 
between two wide-spread, common species, it is best to consider Chlorophanes pur- 
purascens an intergeneric hybrid between Chlorophanes spiza and Cyanerpes cyaneus, 
at least until further information is forthcoming.—Rosert W. Storer, University 
of Michigan Museum of Zoology, Ann Arbor, Michigan. 
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The Yellow-headed Turkey Vulture in Surinam.—In my “List of the birds 
of Surinam” (Haverschmidt, 1955) I followed Wetmore (1950) in calling the Yellow- 
headed Turkey Vulture of Surinam Cathartes burrovianus Cassin. Prof. Armando 
Dugand of Barranquilla (Colombia) was kind enough to draw my attention to his 
two papers (Dugand, 1951, 1952) in which he concluded that two races can be 
recognized, a smaller (Cathartes b. burrovianus) in the northern part and a larger 
(Cathartes b. urubutinga) in the southern part of its range. The measurements of 
C. b. burrovianus are: wing 450-485 mm., tail 194-221 mm., tarsus 50-61 mm.; 
of C. b. urubutinga, wing 487-540 mm., tail 223-280 mm., tarsus 61-68 mm. 

More material, however, is needed and opinions still differ in regard to the taxonomic 
status of these birds, as de Schauensee (1952) prefers to consider C. burrovianus and 
C. urubutinga as two different species until more is known about them. In this 
connection, the measurements (in millimeters) of a small series of the Yellow-headed 
Turkey Vulture collected in Surinam may be of interest. 


Locality and Date Sex Wing Tail Tarsus Collection 


Groningen, Sept. 25, 1911 501 265 69 Leiden Museum 
Paramaribo, Jan. 15, 1911 503 270 75 Leiden Museum 
Paramaribo, Jan. 15, 1911 505 280 72 Leiden Museum 
Republiek, April 11, 1948 499 265 66 Leiden Museum 
Zanderij, May 8, 1949 502 258 65 Stockholm Museum 


From these measurements it is apparent that it is the larger form (or species) 
which occurs in Surinam and that it must be called either Cathartes burrovianus 
urubutinga or Cathartes urubutinga. More material is needed, however, and special 
attention must be paid to the color of the head in the different parts of its range. 

The Yellow-headed Turkey Vulture is not uncommon in Surinam, but is primarily 
a bird of the forest and the forest-fringed rivers; it is but seldom seen in cultivated 
open country where Cathartes aura is common. I have only one record from the 
neighborhood of Paramaribo (November 15, 1948); and it was only in the Nickerie 
District, near the mouth of the Corantijn River in the western part of the country, 
that I found it more regularly in cultivated open terrain (e.g., March 27, 1946, May 
8, 1947, July 10, 1956). On the other hand, I have seen it along all our forest- 
fringed rivers. 

In the field it is easily recognized, since in flight as well as when perched in trees, 
the head appears distinctly yellowish orange in contrast to the red head of Cathartes 
aura, 

I am indebted to Dr. G. C. A. Junge of the Leiden Museum and Count Nils Gylden- 
stolpe of the Stockholm Museum for providing me with the measurements of the 
specimens from Surinam in the collections under their care. 
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Eastern Glossy Ibis Nesting in Southeastern Maryland.—On June 25, 
1956, Don P. Fankhauser and I investigated a large heron colony of mixed species, 
on Mills Island in Chincoteague Bay, Worcester County, Maryland. Large num- 
bers of American Egrets (Casmerodius albus), Snowy Egrets (Leucophoyx thula), 
Louisiana Herons (Hydranassa tricolor), Little Blue Herons (Florida caerulea), 
and Black-crowned Night Herons (Nycticorax nycticorax) were found, all nesting 
in a dense grove of young red cedar (Juniperus virginiana). Much to our surprise, 
the colony also included at least two pairs of the Eastern Glossy Ibis (Plegadis 
falcinellus). Four adults of this species were repeatedly observed flying low over- 
head and frequently perching in nearby tree-tops. In addition, two young ibis, 
about three-fourths grown, were found. These two birds, still unable to fly, would 
hop and flutter among the tree branches whenever they were approached too closely. 
The large white crown patch and the peculiar barred markings of the bill were 
especially noticeable on both of the young 

This is the first breeding record for the Eastern Glossy Ibis in Maryland and 
apparently also represents the fourth breeding locality recorded along the Atlantic 
coast, north of Florida. In 1940 it was first found breeding in North Carolina, 
in Brunswick County (Pearson, Brimley, and Brimley, “Birds of North Carolina,” 
Raleigh, 1942 p. 39), and in 1947 the first breeding record for South Carolina was 
reported in Charleston County (Sprunt and Chamberlain, ‘South Carolina Bird 
Life,’’ Columbia, 1949, p. 99 The most northerly breeding record is for Cape 
May County, New Jersey, where it was found nesting in 1955 by W. B. Wright 
and Russell Fowler (Audubon Field Notes, 9: 370, 1955). Since all of these oc- 
currences of nesting have been recorded relatively recently, it would appear that 
the Eastern Glossy Ibis is undergoing a definite and rather rapid northward ex- 
pansion of its breeding range along the Atlantic Coast.—Ropert E. STEWART, 
Patuxent Research Refuge, Laurel, Maryland 


Unusual Flight Behavior of Blue and Snow Geese.—The highly erratic, 
zig-zag courtship flight among duck species is commonplace, yet a courtship flight 
among geese apparently occurs infrequently, if at all. I witnessed unusual flight 
behavior of two Blue Geese (Chen caerulescens) and one Lesser Snow Goose (Chen 
hyperborea) late in the afternoon on April 7, 1956, while I was observing approximately 
30,000 Blue and Snow geese that were loafing and feeding in a cornfield located 
several miles west of the Sand Lake National Wildlife Refuge, Columbia, South 
Dakota. This large contingent of birds comprised a part of the spring migration 
flight. 

There was a constant shifting about of geese, with several hundred in the air at 
all times. At about 5:30 p.m., the three geese, flying in a tight formation, began 
maneuvering about at a height considerably greater than that of the other birds. 
These three displayed markedly swift and agile flight within a radius of about one- 
quarter mile from the main concentration center. One of the two Blue Geese led 
the trio, with the other two in close pursuit. The flight, which lasted for 20 minutes, 
appeared to be a frenzied affair, and the Snow Goose made at least one attempt 
to grasp in its bill the tail feathers of the leading Blue Goose The other Blue 
Goose, bringing up the rear, seemed le attentive 

Because of the erratic wheeling tactics and speed employed, the flight bore a 
striking resemblance to the courtship flight of Pintails (Anas acuta) It was ter- 
minated when the three birds joined the massed geese on the ground.—RONALD 
F. Lapisky, Illinois Natural History Survey, Urbana, Illinois 
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Records of Longevity in Canada Geese.—T wo records of longevity in Canada 
Geese (Branta canadensis) were secured from banded birds killed during the 1955 
waterfowl hunting season on the Swan Creek Wildlife Experiment Station eight 
miles northwest of Allegan, in southwestern Michigan. Both birds had been banded 
at the Jack Miner Bird Sanctuary, Kingsville, Ontario, Canada. 

The younger of these two birds was a male weighing 9 pounds, | ounce. It was 
shot on November 2 along with 133 other geese, 5 others of which also carried Jack 
Miner bands. The band on this bird read “JM CF 43 Ist Pet 5:7.” It was at 
least 12 years old when shot. 

The second bird, a male, was found dead in the refuge bordering the Highbanks 
shooting area during a routine mortality survey on November 10. Death was 
attributed to wounds received over the shooting area at an earlier date. No accurate 
weight could be secured. This old bird carried two bands: a well-worn band reading 
“32F, MARK 5:36" and another band reading “AS 44, MARK 5:36.” A com- 
munication from Mr. Manly F. Miner stated that the older band was put on in the 
“fall of 1932" and the newer one ‘“‘on April 3, 1944." This bird, then, was not less 
than 23 years old. We are unable to find in the literature a record of a wild Canada 
Goose older than ‘Mark 5:36.” 

During the 1954 waterfowl season three other interesting age and weight records 
were secured at Swan Creek from Canada Geese carrying Jack Miner bands. On 
November 12 a male weighing 10 pounds, 10 ounces, carrying band “JM MF 39 
Heb 10:24” was shot. This bird was at least 15 years old. On November 11 a 
male weighing 7 pounds, 2 ounces, carrying band ‘JM ES 41,” was harvested when 
it was at least 13 years old. On November 7 a female at least 12 years old, carrying 
band “JM CF 42 He careth for you,” was shot. This bird weighed 8 pounds, 
9 ounces. 

During the 1951 waterfowl season a goose carrying a Jack Miner band (33F), 
indicating that it was banded in 1933, was repcrted to have been harvested on the 
experiment station on October 31. Since the bird was not handled at the station 
headquarters, no sex or weight was obtained. This goose lived at least 18 years.— 
CiayTon H. anp E. Jr., Michigan Department of 
Conservation, Allegan, Michigan. 


Touit huetii (Temminck) from Brazil.—This beautiful parrotlet was illus- 
trated by Lohse in Goeldi's ‘Album de Aves Amazénicas” (Table 16, Fig. 7, 1900- 
1906), without indication of the origin of the account. E. Snethlage mentioned 
the species in her ‘Catalogo das Aves Amazénicas’’ (1914), recording 1 female 
from Par&. Later authors, however, did not list Huet’s Parrotlet for Brazil: 
Hellmayr (Cat. Birds Amer., pt. 2, No. 1, 1918) ignored the statement of Snethlage, 
giving the range of the species as Venezuela, Ecuador, Perd, the Guianas, and 
Trinidad. Pinto followed Hellmayr and omitted the bird in his ‘“Cat4logo das 
Aves do Brasil” (Vol. 1, 1938). In his revision of the catalogue of Snethlage, Pinto 
mentioned that the species only occurs in the “‘Amazénia extrabrasileira’’ (Bol. 
Museu Paraense E. Goeldi, 10:21, 1948). Neither the Museu Nacional of Rio de 
Janeiro nor the Saéo Paulo Collection (Departmento do Zoologia) contains a speci- 
men of this parrotlet. 

Last year I received a fine specimen of Towuit huetii from Marab&, Lower Rio 
Tocantins, Para—an adult male, collected in May, 1955 by local hunters, who sold 
the bird to my preparater, J. Hidasi. The specimen has subsequently been given 
to the collection of the Museu Nacional, Rio de Janeiro. 
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At my suggestion, F. Novaes, ornithologist of the Goeldi Museum in Belém, 
attempted to find some evidence for Snethlage’s statement. First he wrote me 
that there was nothing to be discovered, but 2 months later he communicated that— 
in the cellar of the Goeldi Museum—he found an unused exposition stand, without 
a bird, but labelled in the following manner: ‘“ Urochroma hueti—Periquito—Loca- 
lidade: Tucunduba, 1898 collecionado por Lohse."’ (Tucunduba is located near 
Belém, Par4.) These scant remains and the recent record from the Tocantins River 
support the Snethlage statement. The specimen obtained by Lohse is evidently 
lost. 

Touit huetii differs from the other 3 Brazilian species of this genus (wiedi, surda, 
and purpurata) in having the scapulars green like the back (not brown); it differs 
from stictoptera and emmae from Colombia in having the forehead and lores blackish- 
blue, and the front part of the cheeks blue (not green); it differs from delectissima 
from Venezuela and Panama in having the under wing-coverts and axillaries red 
(not yellow). The bill of Touit huetii from Marabé is yellowish, and the feet and 
iris are brown; wing 115, tail 44 mm. After this note was finished, I received a 
colored sketch of a parrotlet recently killed at Serra do Cachimbo, South Par&, be- 
tween the Xingtii and Tapajés rivers. This specimen, deposited in the Museu do 
Estado de Goids, Goifnia, is evidently Touit huetii. The range of the species is 
thus considerably larger than formerly supposed.—HetLmut Sick, Fundagdéo Brasil 
Central, Av. Nilo Peganha 23 III, Rio de Janeiro, D. F. Brasil. 
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REVIEWS 


Louisiana Birds.—By George H. Lowery, Jr. Baton Rouge, Louisiana State 
University Press. Xxix + [iii] + 556 pp., pls. I--XL (by R. E. Tucker; 11 col.), 
1 col. and 82 black and white photos. in text, text-figs. 1-135 (photos., line-drawings, 
maps, etc.), tables 1-3, endpaper photos. Price, $5.00. 

In this well-made and conservatively priced book George H. Lowery, Jr., has 
provided beginning and moderately advanced Louisiana bird students (and others) 
with an introduction and guide to the abundant bird life of Louisiana and to selected 
uspects of the larger subject of ornithology as well. Louisiana is well supplied with 
major works on its birds, ‘The birds of Louisiana’”’ by S. C. Arthur having appeared 
in 1931, followed by H. C. Oberholser’s more technical and ambitious ‘‘The bird 
life of Louisiana” in 1938. Although Lowery correctly indicates that these works 
are already out of date, he hastens to say that the present work “‘is not a state bird 
book in the traditional sense . . . assembling for convenient scientific reference 
the specific records and factual data upon which . . . generalizations concerning 
the various species are based.” 

After routine preliminaries, the book contains readable, up-to-date accounts of 
Louisiana as a place to see birds; The history of Louisiana ornithology (presenting 
material not readily available elsewhere); The Louisiana State University Museum 
of Zoology; How to identify birds; Feathers, plumage, and molt; The bird skeleton; 
Migration; Economic value of birds; Conservation and wildlife management; At- 
tracting birds; and Ornithological societies and bird clubs. These sections should 
serve the beginner well; the author manages, unlike some who have attempted 
similar tasks, to retain appropriate scientific sophistication and dignity without 
becoming ponderous and remote. His explanations are lucid and sensible, and 
his skillful account of the function of a research museum should do much to promote 
understanding between professional and nonprofessional students. 

There follow concise accounts of the 377 species of birds regarded by the author 
as properly accredited members of the Louisiana avifauna and 7 additional species 
recorded on grounds less than satisfactory (distinguished in text by square brackets). 
The author cannot be too highly praised for his progressiveness in restricting him- 
self, in a work of this type, to binomial nomenclature and the treatment only of 
full species. 

There is no formal organization in the species accounts; they include brief com- 
ments on status and habitat in Louisiana, habits, method of recognition, and fairly 
frequent mention of specific records. Every species seems to appear at least once 
in the illustrations, which are referenced in text. Near the end of the book is a 
helpful chart showing graphically the seasons of occurrence of Louisiana birds, 
and there is a useful, briefly annotated bibliography supplementing and bringing 
up to 1954 that of Oberholser’s work. The index seems more than adequate. 

It is difficult to find much to criticize in the text, which has been carefully executed 
and appears nearly free of technical and typographical error. An effort has clearly 
been made to get into a single work everything necessary for the beginning and 
potentially serious student in Louisiana, including the means of identifying all 
species occurring there. This, unfortunately, has resulted in a book a bit too large 
to be carried conveniently in the field, and it appears to this reviewer that, except 
for the exclusion of extralimital species, the work has no marked advantages as a 
recognition manual over the better standard guides already available. 

The illustrations by Robert Tucker seem adequate for purposes of identification 
It should not be serious discouragement to an energetic newcomer to ornithological 
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illustration, however, to say that Tucker has a vast amount to learn about the use 
of line, the use of paint, and about birds, before his brush will be a match for Lowery’s 
pen. Many of the photographs (largely contributed by Allan D. Cruickshank 
and Samuel A. Grimes) are excellent 

This work should be of value to all Louisiana bird students and useful in adjacent 
Gulf states —Ropert M. MENGEL 


A Check List of The Birds of Southern Rhodesia with Data on Ecology and 
Breeding. Reay H. N. Smithers, Michael P. Stuart Irwin and Mary L. Paterson, 
Rhodesian Ornithological Society, University Press, Cambridge. ix + 175 pp., 2 
colored plates, 8 text-maps, | folding map. 1957.—This welcome little volume 
presents for the first time a thoroughly authentic list of the birds of Southern Rhode- 
sia and, along with White and Winterbottom: A Check List of the Birds of Northern 
Rhodesia, 1949, and Benson: A Check List of the Birds of Nyassaland, 195%, com- 
pletes a trio of handy reference works on the three countries of the Central African 
Federation. After rejecting 32 species previously listed on the basis of vague or 
unsubstantiated evidence, the authors present an annotated list of 565 species which 
have been collected within the political boundaries of the country. A few additional 
species reported or strongly suspected of occurring but not yet collected are inserted 
parenthetically. A brief description of the topography and vegetation and a series 
of maps provide a good though sketchy introduction to the area. A gazeteer of 
about 115 place names is useful though incomplete. Nomenclature essentially fol- 
lows that of J. Vincent (A Check List of the Birds of South Africa) but goes farther 
in lumping species within large generic units. The few lines allotted to each species 
and subspecies provide a thumbnail sketch of distribution, ecology, and season of 
occurrence. Data on breeding seasons as compiled by H. Miles from records sub- 
mitted by cooperators of the Rhodesian Ornithological Society nest-card scheme are 
well presented and constitute an outstanding feature of the book, These records 
indicate nearly year-round breeding activity for many species of water birds, doves, 
louries, parrots, etc. The general organization is good but one wonders whether 
more information might not have been included without appreciably expanding the 
size of the volume. The reviewer also wonders if full data on type specimens need 
have been included in a book of this sort. The two color plates by H. Reid Henry 
are meaningful and attractive. The whole constitutes a reliable and handy refer- 
ence work on a badly neglected section of the African continent.—JOHN T. EMLEN, 


JR. 


Birds of New Guinea. Tom Iredale, illustrated with thirty-five plates in color, 
figuring 347 birds by Lilian Medland. Two volumes. Georgian House, Melbourne, 
Australia. Vol. I, pp. xv + 230, Vol. II, pp. xv + 261. 1956. Price $58.16.—Iredale, 


in his 78th year and still Honorary Zoologist of the Australian Museum, Sydney, 


published his first paper in 1907 on a New Zealand bird. A recent bibliography 
(1956) credits him with 326 titles and 2542 new names, proposed alone or in colla- 
boration with others. Iredale is perhaps better known as a bibliographer and 
nomenclaturist in the field of mollusks, with a penchant for elevating the rank of 
groups to higher status than most workers approve. But for twelve years he was 
G. M. Mathews’ private secretary, when the twelve-volume Birds of Australia and 
the Australasian Systema were in progress; was a member of the B.O.U, Committee 
on Nomenclature; and in 1950 he brought out Birds of Paradise and Bower Birds, 
illustrated by his wife, better known as Lilian Medland. 
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The present work covers the New Guinea avifauna, which is a rich one with about 
570 resident species, many of them peculiar endemics. The most recent previous 
work with descriptions covering the field was Salvadori’s (1880-1890). Since that 
time exploration and research has pushed ahead rapidly. In 1941 Mayr summarized 
this in his admirable “list,” but identification of New Guinea birds outside of a big 
museum is very difficult. 

Iredale’s new volumes, describing some 650 species and 1500 subspecies is intended 
for the student interested in knowing even a little about New Guinea birds. The 35 
plates, illustrating 347 birds in color, delineated by Mrs. Iredale (since deceased) 
are perhaps adequate to give an idea of some of the birds of this wondrous avifauna. 
The birds (averaging nearly 10 to a page on a plain background) are in conventional 
poses, apparently mostly drawn from skins, and we have such unhappy things as a 
ground pigeon that walks about on the forest floor like a bantam, perched instead 
like a typical tree pigeon; swifts (Collocalia and Chaetura) perched like sparrows, 
and a nightjar (Caprimulgus) sitting up like a frogmouth (Podargus). 

The text is less fortunate. A generally worded description of each form is usually 
imbedded in a narrative style discussion of names, localities, nomenclatural history, 
and variation, all so discursive and without references as to be of little interest to 
a specialist, while quite beyond any general bird student. The lack of keys and the 
lack of stressed key characters makes identification in some groups quite hopeless. 

Iredale’s ideas on taxonomy will find little favor with most modern workers. One 
gets the impression that if named subspecies are difficu)t to distinguish without series 
for comparison they are of no importance; if they can be easily distinguished, they 
should be called species. Sometimes his views on polymorphic species are peculiar. 
In the goshawk (Accipiter novaehollandiae) of the Australia~-New Guinea area which 
has a white and a gray phase, he recognizes at least four species, some of which can 
be sympatric and interbreeding (p. 125). He has no sympathy with the polytypic 
species. At the generic level, Iredale believes in lots of them and in this popular 
work proposes at least 16 more genera or subgenera (in a work like this without 
references it is not always easy to tell if a new name is introduced or an old one is 
resurrected). One of them is based on the fact that the type of the genus is smaller 
than its presumed nearest relatives. At higher levels, where scientific names are not 
used, we find cranes, rails, and grebes grouped together; the tropic birds are placed 
next to the terns; and the owls are back next to the hawks. 

Reading these volumes ene would think that the taxonomy and nomenclature of 
New Guinea tires was in confusion. Actually, E. Mayr’s “List,” published in 1941, 
gave us a sound framework of nomenclature, supported by a great many careful 
revisions. Iredale seems to have ignored this as well as some more recent revisions. 
The present volumes seem closer to Mathews’ Systema Avium Austrasianarum (1927- 
1930). 

Anyone who looks for much on habits in this volume will be disappointed. The 
introduction (p. 5) states that, “The habits have been noted only in a general way, 
as most bird habits are basically similar, and there is little of novelty to notice.” 
This of an area where birds-of-paradise display, megapodes bury their eggs and 
leave them to hatch, a kingfisher digs in the ground for worms, and female hornbills 
are walled in their nest for the incubation period. 

The two volumes are beautifully made, and despite the many shortcomings of 
the text, they are the only ones that cover this field —A. L. Ranp. 
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Eagles.—Leslie Brown. London, Michael Joseph. 270 pp. 31 photo pls. 
1955. Price 18 s.—Eagles abound in Africa and possibly one could not find a 
better place to observe them than on the slopes of Mount Kenya where Leslie Brown, 
a colonial officer by trade and a naturalist of experience, began his studies in 1948. 
The Embu district is a region of rocky hills and thornbush where eleven species 
of eagles have nested. These birds, all observed over a number of years, included 
the trio of major eagles,—Martial, Verreaux’s, and the Crowned Hawk Eagle, largest 
and finest of the lot, as well as odd species such as the Bateleur and snake eagles. 
Brown has also studied the Golden Eagle over many years when on home leave 
in Scotland. Life histories and the biology of eagles are discussed in regard to 
methods of hunting and killing, types of prey, powers of flight, territory and foraging 
range, courtship, display, the nest, eggs, incubation and rearing of the eaglet. This 
material represents original observations. Brown has presented his subject with 
an eye to broader generalizations as well as to specific details. One learns that 
eagles spend comparatively little time hunting and that where they were observed 
most often, on Eagle Hill, many species nested relatively close together without 
fighting, a finding which Brown could only explain on a supposition that these pre- 
dators were interspecifically gregarious. Many of the eagles studied were more 
prevalent in the haunts of man than in uninhabited bush. Kenya eagles were 
tame. The native Wambere didn’t persecute them, apparently feeling that while 
some were harmless or merely tiresome, ot hers which killed rats, snakes, or crop- 
eating game birds were obviously useful. Brown gives an interesting account of 
his native companions and helpers, one of whom, Njeru, came as close to being an 
African ornithologist as one is likely to find 

The book contains excellent photographs, taken by the author at close range 
from hides. Some of the pictures are fascinating, such as the one of the snake 
eaglet pulling a snake from its par nt’s gullet. Much of Brown's data have been 
published in scientific journals. The book, however, has enabled him to bring 
his experiences together in a comprehensive way. It is obvious that the author is 
a man well-adapted to studying these great birds of prey;—he is a hunter able to 
kill a black buffalo with one bullet and an individual ready to tackle anything from 
a trek over miles of uninhabited bush to climbing a tall tree in a gale of wind to 
reach his hide, even under attacks of the parent Crowned Hawk Eagles. Any 
student of bird behavior should find ‘‘Eagles’ a noteworthy contribution. Those 
with more general interests will find it a readable, occasionally exciting book, written 
by a first rate naturalist who, while persistent in pursuing his special subject, was 
much alive to the fascinations of the African bush, whether of the natives, the scenery, 
or the interrelations of living things —LAWRENCE KILHAM 


NOTICE 


The National Science Foundation will award grants to defray partial travel 


expenses for a limited number of American scientists who wish to participate in 


the XIIth International Ornithological Congress which is scheduled to meet in 
Helsinki, Finland, June 5 to 12, 1958, 


Application blanks may be obtained from the National Science Foundation, 
Washington 25, D. C. Completed application forms must be submitted to the 
Foundation by January 20, 1958. 


[vor 74 


RECENT LITERATURE 
EDITED BY FRANK McKINNEY 


ANATOMY AND EMBRYOLOGY 


Ausrr, L. 1957. The distribution of structural colours and unusual pigments 
in the Class Aves. Ibis, 99: 463-476.—The two types of common structural 
colors (barbule-borne iridescence and Tyndall color) in feathers do not occur 
together (some members of the Cuculidae, Thraupinae, and Paradiseidae are 
exceptions). Tyndall colors of bare skin and beaks usually do not occur intensely 
in birds with either type of structurally-colored feathers—R. F. J. 

Davis, J. 1957. Determination of age in the Spotted Towhee. Condor, 59: 
195-202.—For determining age in Pipilo erythrophthalmus the author has 
employed five characteristics in combination: color of primary coverts, shape 
of rectrices, width of white spots on the fourth rectrix, wear, and iris color.— 


D. W. J. 
BEHAVIOR 


Anprew, R. J. 1957. Influence of hunger on aggressive behavior in certain 
buntings of the genus Emberiza. Physiol. Zool., 30: 177~185.—Aggressive encounters 
become more frequent in flocks of E. citrinella after food is removed. This is 
caused by increased activity due to hunger. After fasting, encounters are 
frequent because of close crowding of birds trying to feed at once. Experiments 
suggest that hunger has no direct effect on the threshold of aggressive responses. 
The relation of aggression to other “drives” is discussed and it is suggested that 
aggression should not be considered as subordinated to other instincts (sex and 
feeding).—F. M. 

Banks, E, M., and W. C. Atter. 1957. Some relations between flock size and 
agonistic behavior in domestic hens. Physiol. Zool., 30: 255-268.—Variations in 
rates of pecking, threatening, and avoiding in flocks containing 6, 12, and 24 hens 
are interpreted in terms of dominance relationships and the effects of crowding.— 
F. M. 

Davis, D. E. 1957. Aggressive behavior in castrated Starlings. Science, 126 (3267): 
253.—“This paper reports the maintenance of aggressive behavior in castrated 
starlings and the failure of testosterone to affect their social rank.” 

Dzusin, A. 1957. Pairing display and spring and summer flights of the Mallard. 
Blue Jay, 15: 10-13.—A brief account which describes the main display postures 
and reports original observations on aerial behavior made in Manitoba and 
Saskatchewan. Spring courtship flights, territorial pursuits, group chases, and 
summer courtship flights are distinguished. The Continuous Call of the female 
is heard during a short period prior to egg-laying.—F. M. 

Goopwin, D. 1956. The significance of some behaviour patterns of pigeons. 
Bird Study, 3: 25-37.—Observations on many species are reported. Head Shaking, 
resembling the comfort movement, occurs in response to another bird's “coos.” 
It appears to be the outlet for psychologial as well as physical irritants. It may 
be inhibited in the case of positive sexual feeling toward the other bird. Nod- 
ding is derived from nest-building movements and signifies the bird’s intention 
of “holding its ground.” It may be hostile or appeasing in context, Driving 
occurs only in the presence of other pigeons and serves to prevent the mate being 
inseminated by other males. The behavior of the male when interfering with 
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copulation of another pair has the same causation and function as driving. The 
interfering male reacts to the female of the pair as though she were his mate. 
An instantaneous response to the sight of a pair copulating is thought to have 
survival value in ensuring efficient protection of the mate when she happens to 
be the bird involved, Displacement preening and caressing are also dis- 
cussed.—M. T. M. 

HAMERSTROM, F. 1957. The influence of a hawk’s appetite on mobbing. Condor, 
59: 192-194.—-A tethered male Red-tailed Hawk was mobbed more frequently 
when hungry (‘sharp set”) than when well fed. It was mobbed more consistently 
at high rather than at low perches, and also when flying low rather than soaring. 
Conditioned mobbing was observed to occur in Robins.—D. W. J. 

Hinpe, R. A. 1954. The courtship and copulation of the Greenfinch (Chloris 
chloris). Behaviour, 7: 207—232.—A detailed analysis of the behavior of captive 
birds. Each behavior pattern which occurs during courtship and copulation 
is associated with a particular combination of strengths (and 1elative strengths) 
of tendencies to attack, flee from, and behave sexually toward the mate. The 
male is dominant to the female in winter but is subordinate during the breeding 
season. Comparisons are drawn between the Greenfinch and Chaffinch.—F. M. 

Hinpe, R. A. 1956. The behaviour of certain Cardueline F, inter-species hybrids. 
Behaviour, 9: 202-213.—In a study ef hybrids between Carduelis carduelis, Chloris 
chloris, and the domestic Canary, behavior patterns which are common to both 
parent species are unchanged in the hybrids. Other behavior patterns which differ 
in the parent species occur in an intermediate condition.—F. M. 

Jounston, R. F. 1957. Selection and emberizine distraction display. Condor, 
59: 266. 

LAHRMAN, F. W. 1957. Aggressive behavior of a Whooping Crane. Blue Jay, 
15: 14-15.—A family of Whooping Cranes walked many yards toward the author, 
led by the male which behaved in an aggressive manner.—R. W. N. 

LEHRMAN, D. S. 1955. The physiological basis of parental feeding behavior in 
the Ring Dove (Streptopelia risoria). Behaviour, 7: 241-286.—Author’s con- 
clusions: “Prolactin acts to elicit parental regurgitation-feeding primarily because 
it causes engorgement of the crop and suppression of sexual behavior, rather 
than through an effect on central nervous mechanisms specific for parental 
behavior. The engorgement of the crop makes it sensitive to emetic stimuli 
provided by movements of the squab’s head against the parent's breast. In 
addition, this crop-engorgement acts as a drive stimulus through which the 
dove learns to respond to the sight and/or sound of the squab.” 

Lockir, J. D. 1956. Winter fighting in feeding flocks of Rooks, Jackdaws and 
Carrion Crows. Bird Study, 3: 180-190.—Aggressive behavior of Corvus frugilegus, 
C. monedula, and C. corone was either in defence of a mate, or over food. 
Various postures are illustrated. Courtship feeding and copulation continued 
until the mean temperature reached about 40° F. When the ground was 
frozen, fighting over food was greatly increased. In the warm fall of 1953, food 
was abundant but encounters were frequent (recrudescence of sexual behavior). 
It is suggested that food fighting combined with the existence of social hierarchy 
has the same survival value as asynchronous hatching in nestlings: the unequal 
distribution of food ensures that some birds survive in good condition.—M. T. M. 

Morris, D. 1956. The feather postures of birds and the problem of the origin 
of social signals. Behaviour, 9: 75-113.—This valuable review focusses attention 


on the part played by body-feather posturing in display. In a discussion of the 
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thermoregulatory function of body feathers, four feather postures are distin 
guished: sleeked, relaxed, fluffed, and ruffled. The signal functions of these feather 
postures in both thwarting and nonthwarting situations are discussed. The physio- 
logical relationship between thwarting and feather-erection is thought to be the 
basis of feather-posture displays, and has led to the evolution of crests, ruffs, and 
other specialized structures. The somatic and autonomic responses to thwarting 
are discussed an’ the signal mechanisms which have evolved from alimentary, 
circulatory (bare-skin-flushing displays), respiratory (vocalization and inflation 
displays), and thermoregulatory changes (feather-erection displays) are 
described.—F. M. 

Navas, J. R. 1956. Manifestaciones Vocales de las gallaretas. Hornero, 10: 
119-135.—Description of the considerable differences in the call notes of Fulica 
armillata and F. rufifrons, with observations on distinctions in calls of male and 
female through which the sex may be recognized. (English summary.) 

Riptey, 8. D. 1957. The display of the Sickle-billed Bird of Paradise. Condor, 
59: 207. 

Rost, K. 1957. Am winterlichen Schlafplatz der Tiirkentauben. Journ. fiir 
Ornith,, 98: 204-209.—Discusses the roosting habits of the Collared Turtle-dove 
(Streptopelia decaocto) in relation to weather and time of year.—H. C. M. 

Scuarrer, J. 1955. A  White-billed Diver in captivity. British Birds, 48: 
501-504.—Observations on the behavior of a bird of the northern species 
Gavia adamsii.—M. T. M. 

Simmons, K. E. L. 1955. The nature of the predator-reactions of waders towards 
humans; with special reference to the role of the aggressive-, escape- and brooding- 
drives. Behaviour, 8: 130-173.—An important review and discussion, illustrated 
by photographs and drawings. The reactions of nesting shorebirds are classified 
under the heading of escape, displacement-activities, demonstration, distraction 
display, threat behavior, and attack. Most of the reactions, other than overt 
escape and attack, are the result of conflict between these two tendencies. The 
role of the brooding part of the parental drive is discussed. Although distraction- 
displays are so ritualized that their origin is obscure, it is suggested that the 
locomotory intention-movement may be the most important source.—F, M. 

Simmons, K. E. L. 1957. The taxonomic significance of the head-scratching 

methods of birds. Ibis, 99: 178-181.—Birds scratch their heads either by bringing 
a leg straight up forward or by drooping a wing and bringing the leg up over 
the shoulder. Implications of the occurrence of these patterns are discussed; for 
example, Beecher’s phylogeny of the oscines is not supported (the Timaliidae 
scratch straight forward).—R. F. J. 
‘Horrr, W. H. 1956. The language of birds. Scientific American, 195 (4): 
128-138.—A general account of the types of sounds characteristic of birds and 
their functions. The Chaffinch (Fringilla coelebs) is used as an example. Chaf- 
finches use an easily located call to warn of the location of a perched bird of 
prey. Flying birds of prey elicit a warning note which is difficult to locate. 
The Chaffinch inherits a song of about the length typical of the species. How 
ever, certain characteristics of the song must be learned from older more ex- 
perienced singers. Individual Chaffinches have a critical six-week period of 
ability to learn a song pattern, following which their song pattern is fixed 
for life.—J. C. H. 

Tuorre, W.H. 1957. Some implications of the study of animal behavior. Scientific 
Monthly, 84 (6): 309-$20.—A review of past concepts of the behavior of animals 
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and a consideration of the meaning of recent researches. The behavior of 
animals other than man is more like that of man than earlier students of 
animal behavior believed it to be.—J. C. H. 


BIBLIOGRAPHY AND BIOGRAPHY 

Rokiransky, G. 1957. Johann Natterer, Erster Ornithologe Oesterreichs. Journ. 
fiir Ornith., 98: 133-144.—A transcript of a speech on the life of Natterer (1787- 
1843), who was for many years associated with the museum in Vienna and is 
known for his work with Brazilian birds.—H. C, M. 

STRESEMANN, E, 1957. Aus der Griindungsgeschichte des “Journal fiir Ornitho- 
logie.” Journ. fiir Ornith., 98: 172-184.—On the founding of the J. f. O.; the 
exchange of letters between J. Cabanis and E. Baldamus.—H. C. M. 


DISEASES AND PARASITES 

AsMUNDSON, V. S. and C. F, Pun. 1956. Crooked neck dwarf in the turkey. Journ. 
Exp. Zool., 131: 225-238.—Description of a lethal mutation resembling one known 
in the domestic fowl.—J. T. E. 

Groupt, V., and F. J. Rauscner. 1957, “Nonviral’ tumors produced in turkeys by 
Rous sarcoma virus. Science, 125 (3250): 694-695 

Jenkins, D. 1955. Causes of death in partridges. Bird Study, 2: 142-143. 

Jenninocs, A. R. 1955. Diseases in wild birds. Bird Study, 2: 69-72. 

Jenninos, A. R., and E. J. L. Soutsny. 1956 Diseases in wild birds, third report. 
Bird Study, 3: 270-272. 

McGuee, R. B. 1957. Infection of chick embryos by Crithidia from a phytophagous 
hemipteron. Science, 125 (3239): 157-158. 

Ousen, M, W. 1956. Fowl pox vaccine associated with parthenogenesis in chicken 
and turkey eggs. Science, 124 (3231): 1078-1079. 

Quortrup, E, R., M. E. Goetz, J. W. Dunsinc, and M. N. Rosen. 1957. Studies 
on the incidence of poultry diseases in wild ducks. Calif. Fish and Game, 43: 
139-141.—Reports the results of serological tests on 651 wild ducks and 181 Coots. 
In the ducks, the incidence of salmonellosis was negligible, but ¥%2% showed 
exposure to Newcastle disease The Coots showed a relatively high exposure to 
Salmonella typhimurium, 4.9% giving a strong positive reaction.—F, M. 

Rosen, M. N., E. R. Quortrur, M. E. Gorrz, and J. W. Dunsinc. 1957. Studies 
on the incidence of poultry diseases in Coots. Calif. Fish and Game, 43: 143-146.— 
Serological tests on 862 Coots revealed a relatively high incidence of exposure to 
salmonellosis.—F. 

Scuinazi, L. A. 1957. Observations on a fast-moving protein in avian malarial 
serum, Science, 125 (3250): 695-697. 

WituaMs, M. C, 1957. Birds in relation to the arthropod-borne virus zoonoses. 
Ibis, 99: 303-306 

DISTRIBUTION 

Borrero, J. I., and J. H. CamMacno. 1957. Notas sobre aves colombianas. Dos 
nuevas aves para la avifauna colombiana Caldasia, 8(35): 357-358.—First 
Colombian records for Cinnycerthia unirufa chakei (Sierra de Perija, originally 
recorded as the nominate race) and Dendroica pensylvania (Oct. 23-Nov. 15; 
first reports from South America).—E. E, 

Bourne, W. R. P. 1957. Additional notes on the birds of the Cape Verde Islands, 
with particular reference to Bulweria mollis and Fregata magnificens. Ibis, 99: 
182-190. 
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Camrsett, B. 1955. The breeding distribution and habitats of the Pied Fly- 
catcher (Muscicapa hypoleuca) in Britain. Parts Il and II. Bird Study, 2: 
24-32, 179-191.—A British Trust for Ornithology Investigation. Distribution was 
discussed in Part I. The general biotope is highland valleys and foothills up to 
the tree limit. Favored habitats lack continuous shrub layer and field layer. 
Habitat requirements are food available upon arrival, protective cover, nest sites, 
(including nest boxes), perches for song, display and feeding sallies, nest materials, 
and continuing food supply. Absence from the Scottish Highlands may be due to a 
temperature barrier, or to deforestation-reafforestation sequences, and may be 
related to the northward spread of the Great Spotted Woodpecker. “Influxes” 
of flycatchers in 1864-6, 1885, 1898, 1899, and 1901 produced establishment in new 
areas. Since 1901 its spread has been gradual from established breeding areas.— 
M. T. M. 

EIseNMANN, E. 1957. Notes on birds of the province of Bocas del Toro, Panama. 
Condor, 59: 247-262.—This is a report of birds observed during a five-day trip. 
In all, 85 species are mentioned of which thirteen represent new records for the 
province and one, the White-collared Seedeater, a new record for Panama.— 
D. W. J. 

EscALANTe Rossi, R. 1956. Nuevo hallazgos de la Pajera de Pico Recto en el 
Uruguay. Hornero, 10: 164-166.—Record of Limnoctites rectrirostris (Gould) 
taken near Manantiales, 16 Km. east of Maldonado, Uruguay, in February, 1953. 
Colors of bill, iris, and feet are given. 

GriapKov, N. A. 1957. Birds of Mangyshlak Peninsula (Caspian). Ibis, 99: 269-274. 

Goprrey, W. E. 1956. Some distributional notes on Canadian birds. Canad. 
Field-Nat., 70: 136-138. 

Harpo Ross, J. A. 1956. Notas Ornitolégicos I: Presencia del Piquero Pardo 
en la Argentina. Hornero, 10: 166-167.—Second record of Sula leucogaster 
leucogaster (Boddaert), taken in the Rio de la Plata, July 11, 1952. 

JOHANSEN, H. 1957. Die Vogelfauna Westsibiriens. Journ. fiir Ornith., 98: 
155-171.—Birds of western Siberia, Part III, Faiconinae.—H. C. M. 

Lemieux, L. 1956. Seventh census of nonpasserine birds in the bird sanctuaries 
of the north shore of the Gulf of St. Lawrence. Canad. Field-Nat., 70: 183-185. 

Lovez, R. B. 1956. La Paloma Antartica en Mar del Plata. Hornero, 10: 168.— 
10 Sheathbills (Chionis alba) observed July 9, 1954, at the port of Mar del Plata, 
Province of Buenos Aires; most northern record to date in Argentina. 

Lumspen, H. G. 1957. A Snow Goose breeding colony in Ontario. Canad. Field 
Nat., 71: 153-154.—More than 1,000 Snow Geese (Anser caerulescens) were found 
breeding on Cape Henrietta Maria in 1956.—R. W. N. 

McAteer, W. L. 1957. Early notes on Carolina birds. Chat, 21: 31-87, 50. 

McEwen, E. H. 1957. Birds observed at Bathurst Inlet, Northwest Territories. 
Canad, Field-Nat., 71: 109-115. 

Nisbet, I. C. T. 1955. Bewick’s Swans in the Fenlands: The past and present 
status. British Birds, 48: 533-537.—Since 1938 Cygnus bewickii has begun to 
winter regularly in East Anglia. Numbers have increased. It is suggested that a 
movement in the latter part of the winter through Scotland, to Ireland, has 
shifted southward and that birds from Holland find fen conditions favorable 
and remain there.—M. T. M. 

Outvares, A. 1957. Aves de la costa del Pacifico, municipio de Guapi, Cauca, 
Colombia, I. Caldasia, 8 (35): 359-381.—First introductory section of an article 
on the birds of an area on the Pacific coast of Colombia.—E. E. 
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Paynter, R. A., Jr. 1957. Rough-winged Swallows of the race stuarti in Chiapas 
and British Honduras. Condor, 59: 212-213. 

Paynter, R. A., Jk. and M. ALvArez peL Toro. 1957. Blue and White Swallow in 
Mexico. Condor, 59: 268. 

J. 1957. Zur neuesten Diskussion des nordwesteuropdischen 
Misteldrossel-Problems. Journ. fiir Ornith., 98: 145-154.—Discusses the recent 
range extensions of the Mistle-thrush into northwest Europe.—H. C. M. 


Porter, R. D.. and J. B. BusHMaAN. 1957. Characteristics and status of the Solitary 


Sandpiper in Utah. Condor, 59: 203-206.—In a study of ten specimens of Tringa 
solitaria, the race solitaria is known from Utah by a single specimen taken in 
the fall, whereas cinnamomea has been taken once in the spring and several 
times between July 9 and September 13. No nest has been found for this 
species in the state.—D. W. J 

Reep, E. B. 1956. Notes on some birds and mammals of the Colville River, Alaska. 
Canad. Field-Nat., 70: 130-136. 

Scott, P. 1955. Ring-necked Duck in Gloucestershire: A new British Bird. 
British Birds, 48: 377.—A wild Aythya collaris appeared at the Wildfowl Trust 
collection at Slimbridge on March 12, 1955 and stayed three days. It is the 
first authentic record for Europe; however an 1801 record appears acceptable.— 
M. T. M. 

Smiru, K. D. 1957. An annotated check list of the birds of Eritrea. Ibis, 99: 
1-26; 307-337. 

Sorer, J. D. 1957. Notes on wildfowl of Slave River delta and vicinity, Northwest 
Territories. Canad. Field-Nat., 71: 74-81 

SrarrorD, J. 1956. The wintering of Blackcaps in the British Isles. Bird Study, 
3: 251-257.—-An average of 25 records each winter of Sylvia atricapilla. Possible 
foods eaten by this insectivore in winter are discussed. Females predominated 
in northern records. Early migration in February is discussed as a possibility. 
There is a slight, but definite northward movement within the country from 
December onward.—M. T. M. 

Tener, J. S. 1956. Annotated list of birds of part of the Back River, N. W. T. 
Canad. Field-Nat., 70: 138-141 

Urpan, E. K. 1957. Birds observed at Resolute Bay, Cornwallis Island, Northwest 
Territories. Passenger Pigeon, 19: 73-75 

Watson, A. 1957. Birds in Cumberland Peninsula, Baffin Island. Canad. Field 
Nat., 71: 87-109.—A thorough study of the bird-life from May to September 1953 
with data on several aspects of bird-biology.—R. W. N 

Wenty, C. 1957 The geography of Birds. Scientific American, 197 (1): 118-128. 
A popular account of bird distribution presenting many of the factors responsible 
and examples of the birds they influence.—J. C. H. 

Wetmore, A. 1957 The birds of Isla Coiba, Panamd. Smiths. Misc. Coll., 134, 
no. 9: 1-105.—Wetmore collected for a month on Coiba, the largest island off 
the Pacific coast of Central America, with results which are of general zoogeo 
graphic interest. Though Coiba is but 15 miles from the mainland, four endemic 
races had previously been recorded, and Wetmcre describes sixteen more: Centurus 
rubricapillus subfusculus, Cranioleuca vulpina dissita, Thamnophilus doliatus 
eremnus, Contopus cinereus aithalodes, Camptostoma obsoletum orphnum, 
Leptopogon amaurocephalus idius, Troglodytes aedon carychrous, Polioptila 
plumbea_ cinericia, Hylophilus flavipes xuthus, Parula  pitiayumi cirrha, 
Basileuterus delattrii actuosus, Thraupis virens cumatilis, Ramphocelus 
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dimidiatus arestus, Saltator albicollis scotinus, Tiaris olivacea ravida, Arremonops 
conirostris viridicata. The Cranioleuca is a species previously known only from 
South America east of the Andes. Other species new to Panama are Laterallus 
exilis and Larus heermanni (a sight record of a species hitherto unreported south 
of Guatemala). Of the 133 forms recorded from Coiba, 97 are believed to be 
breeding species, which means that over 20% of the residents are endemic races. 
Nevertheless all the land birds (except Cranioleuca vulpina) are species common 
on the adjacent mainland, A curious feature of Coiba is that, despite being 
almost wholly forested, the passerines consist almost entirely of birds which, 
on the mainland, are generally found in fairly open areas or “edge” situations. 
On Coiba many of these species live also in the canopy of the highest forest trees— 
a niche occupied on the mainland by species absent from Coiba. Despite an 
abundance of suitable forest habitat, missing from Coiba are many of the char 
acteristic neotropical families and genera. Either these groups had not yet reached 
the adjacent mainland at the time that Coiba became an island, or the habitat 
was then (or for some period became) unsuitable. In addition to listing the 
birds known from Coiba and observed on trips to and from that island, the paper 
contains valuable notes on behavior, breeding, ecology, taxonomy, and nomen 
clature. Each species is supplied with a Spanish and an English name, the forme: 
drawn, when available, from the local vernacular, the latter according in the 
main with “The Species of Middle American Birds.”—E. E. 

Witiiams, R. J. 1957. The Great Blue Heron colonies of Wisconsin. Passenger 
Pigeon, 19: 51-66. 

WitttamMson, K., and V. M. THom. 1955. Hudsonian Whimbrel at Fair Isle. 
British Birds, 48: 379-381.—A single Numenius phaeopus hudsonicus from 27-31 
May 1955—the first British record of this race. Suitable conditions for trans 
atlantic drift existed in the previous four days. N. p. hudsonicus lacks the white 
rump of the European race, and might deserve specific rank were it not for 
an Asiatic race with a barred rump. The rump probably has significance in 
courtship display, as in the Curlew, and ethological studies are called for.—M. T. M. 


ECOLOGY AND POPULATION 


Boyp, H. 1957. Mortality and kill amongst British-ringed teal Anas crecca. Ibis, 
99: 157-177.—Analysis of 11,500 banded teal showed that female losses exceeded 
male losses (mean annual survival rate, 4 4, 0.507; 9 9, 0.430). The proportion 
killed by man seems to be greatly exaggerated in reported causes of death. Deaths 
in a summer are inversely proportional to deaths in a preceding winter.—R. F. J. 

Boyp, J. M. 1956. Fluctuations of Common Snipe, Jack Snipe and Golden Plover 
in Tiree, Argyllshire. Bird Study, 3: 105-118.—The game record of the Tiree 
Estate was analyzed for Capella gallinago, Lymnocryptes minimus, and Pluvialis 
apricaria. The considerable limitations of these data are discussed. Common 
Snipe were very abundant in 1911-14 and again in 1945-47. Troughs occurred in 
1929-30 and 1952-54. For Jack Snipe the trends are similar, but the decline ap 
pears to be more sudden and the build up slower. Fluctuations in Golden Plover 
numbers are much less. Monthly fluctuations and weather are discussed.—M. T. M. 

Burton, J. F. 1956. Report on the National Census of Heronries 1954. Bird 
Study, 3: 42-73.—A publication based on the B.T.O. census. Changes in the popu- 
lation of a bird species in Great Britain are better known for Ardea cinerea than 
any other. The total population was censused in 1928, and again in 1954. Be 
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tween these dates an Index has been calculated each year from an annual sample 
census. The Heron has increased considerably since 1928, especially in Wales. In 
England and Wales there were 4,708 nests in 301 heronries.—-M. T, M. 

Cuurcn, H. F. 1956. The Mute Swan population of the eastern Borders. Bird 
Study, 3: 212-217.—Cygnus olor has evidently been increasing in Northumberland 
in the last 40 years. There is a seasonal movement between the lower Tweed 
valley (summer) and coastal flats (winter). The summer population on the estuary 
consists of non-breeders. This swan may not breed until its fourth or fifth year. 
M. T. M. 

Friru, H. J. 1957. Breeding and movements of wild ducks in inland New South 
Wales. C. 5S. 1. R. O. Wildlife Research, 2: 19-31.—A semi-arid climate with local 
and temporary flood conditions has lead to the development of irregular move 
ment patterns and breeding seasons. Some species are sedentary and have reg 
ular breeding seasons while others are nomadic and breed whenever and wherever 
conditions are suitable. Individuals of the same species may be sedentary or 
nomadic.—F, M. 

GittHaM, M. E. 1956. Feeding habits and seasonal movements of Mute Swans on 
two South Devon estuaries. Bird Study, 3: 205-212.—Use by Cygnus olor of four 
habitat types were distinguished: salt marsh turf (used in spring and early sum- 
mer); salt water near mouth of river—Zostera (used in late summer and early 
winter, when land vegetation is mature and coarse); fresh water marsh turf (used 
in winter and early spring); fresh water above weirs (used in winter). Botanical 
studies of the considerable effects of grazing are being conducted.—M. T. M. 

Jones, N. G. B. 1956. Census of breeding Canada Geese 1953. Bird Study, 3: 
153-170.—A Trust-aided investigation of the British Trust for Ornithology. ‘The 
total population of feral Branta canadensis in Britain was between 2,600 and 3,600 
in July 1953, distributed in isolated subpopulations. The birds are sedentary, 
and many suitable waters have evidently not been colonized because they have 
not been visited by the geese. Social behavior leading to splitting of the original 
herd is described. This is an important paper for American students of geese, 
for its bearing on the matter of “tradition” in waterfowl is fundamental. ‘The 
migration appears not to be inherited.” Human control measures are described, 
and usually have worse effects than no controls at all.—M.T.M. 

Lockie, J. D. 1955. The breeding habits and food of Short-eared Owls after a 
vole plague. Bird Study, 2: 53-69.—There was a plague of Microtus agrestis in 
the Carron valley, Scotland in 1952-53. The study was made in 1954. Owls (Asio 
flammeus) were strongly territorial. Predation on eggs and young of owls by 
foxes and crows was heavy. It seems possible that owls and other predators has- 
tened the decline in the numbers of voles early in the spring. But the failure of 
the voles to increase later in the summer was probably due to other factors. 
—M. T. M. 

MMERS-SMITH, D. 1956. Mortality of the House Sparrow. Bird Study, 3: 265 
270.—Passer domesticus in Britain seldom move more than a few hundred yards 
from the nest at any time in the year, but corpses are seldom found. Results of 
watching known birds and of analyzing banding returns are used in this survey 
54% of the adult mortality occurs during only one-third of the year (Apr.-July). 
Since corpses are hard to find in grain fields, visited in August, the marked birds 
disappearing probably gives the best estimate for this month. On this basis 71% 
of the adult birds die in five months (Apr.-August). When feeding young greater 
risks are taken and adults are exposed to predation and disease in summer. 
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Average adult mortality is low by comparison with other species, owing to good 
food supplies ali year round, and to lack of migrational hazards.—M. T. M. 

VON SchwerrensurGc, G. 1957. Hohltauben und Marder. Journ, fiir Ornith., 98: 
185-189.—Fluctuation of a population of Stock Doves (C. oenas) and its relation- 
ship to Martens (Martes foina and M. martes).—H. C. M. 

Watson, A. 1957. The behavior, breeding, and food-ecology of the Snowy Owl 
Nyctea scandiaca, Ibis, 99: 419-462.—Observations were made on the Cumberland 
Peninsula, Baffin Island. Much information on food intake and growth of young 
and the impact on rodent (mostly Lemmus) populations by pairs of breeding owls 
is given.—R. F. J. 

Yarr, W. B. 1955. A classification of the habitats of British birds. Bird Study, 
2: 111-121.—A comprehensive classification of the habitats of British birds based 
on the vegetational background. In view of current American attempts to define 
standard terms for use by cooperative studies such as nest record schemes and 
faunistic surveys, Mr. Yapp’s classification should be widely read.—M. T. M. 

Yarr, W. B. 1956. The theory of line transects. Bird Study, 3: 93-104.—A line 
transect may be used to determine the density of animals or plants by means of a 
formula which is given, derived, and explained.—M. T. M. 

Yarr, W. B. 1956. The birds of high-level woodlands. The breeding community. 
Bird Study, 3: 191-204.—Timberline is now at 1000-1500 ft. in England and Wales, 
rather higher in the Central Highlands of Scotland. The woodlands near this 
altitude are generally 90% pure Quercetum, Betuletum, Alnetum, Fraxinetum, o1 
Pinetum. Line transects were used. 24 breeding species of bird are characteris- 
tic of these woods, Densities of birds were greatest in English and Welsh birch 
woods, and in ashwoods. Pinetum was poorest in birds. Comparison with similar 
lowland communities of each type showed no difference except in the case of 
birch. About half the species are found in most woods. Carduelis flammea is 
almost exclusively a bird of birchwoods. Other species are characteristic of 
Quercetum petraeae or are tree-heath species which have invaded the woods. 
Absent species are ones needing shelter or a thick shrub layer.—M. T. M. 


EVOLUTION AND GENETICS 


Assorr, U. K., and V. S. AsmuNpDsSON. 1957. Scaleless, an inherited ectodermal 
defect in the domestic fowl, Journal of Heredity, 47 (2): 63-70. 

ASMUNDSON, V. S. 1955. Inheritance of spotting in the plumage of turkeys. Jour 
nal of Heredity, 46 (6): 285-288. 

AsmMuUNDSON, V. S., and L. M, JuLIan. 1956. Inherited muscle abnormality in the 
domestic fowl. Journal of Heredity, 47 (5): 248-252.—Most of the muscles of the 
body are affected and the muscle changes resemble those occurring in human 
muscular distrophies. The condition results from a recessive gene. Heterozygotes 
are somewhat affected.—J. C. H. 

Mitier, A. H. 1956. Ecologic factors that accelerate formation of races and 
species of terrestrial vertebrates. Evolution, 10: 262-277.—The environment acts 
in speciation through inducing cyclic changes in population size. Low levels in 
population size permit genetic drift to play an important role in providing new 
combinations, The more frequent such fluctuations the faster a better gene com 
bination will be reached under the influence of selection pressure. Continental 
areas of contrasting typography and hydrogradients are particularly important 
in race formation. Here population differentiates may be close together yet exist 
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in distinctive environments. Periodic geologic and ecologic rifts in the barriers 
separating such allopatric population units bring about introgressive contacts. 
Such new population contacts may result in favorable adaptive and compatible 
gene complexes for races and the allopatric semispecies already attained can yield 
species with important phyletic futures through testings under rigorous continental 
selection. Polytypic variation is favored in species having moderate innate eco- 
logic tolerances rather than very broad or sharply restricted ones. Thus Passerella 
iliaca a strongly polytypic species has moderate ecological tolerances that have 
permitted it to move into new regions and habitats. These have put its pioneer 
population segments under new selective pressures. Passerella lincolnii is a species 
with very narrow ecological tolerances and it is divided into only three races de- 
spite its occupancy of a range comparable in extent to that of P. iliaca. Carpoda- 
cus mexicanus has very wide ecological tolerances with the result that the selective 
pressures it encounters are not sufficient to bring about strong polytypic variation. 

Mitter, W. J. 1956. The hybrid-substance of the erythrocytes of the hybrids 
between Columba livia and Streptopelia risoria. Genetics, 41 (5): 700-714.—"The 
blood cells of hybrids between the domestic pigeon, Columba livia, and the ring 
neck dove, Streptopelia risoria, possess a ‘hybrid-substance.’ That is, they possess a 
serological reactivity not present in cells of either parent.” (Author's summary.) 

Savitz, D. B. O. 1957. Adaptive evolution in the avian wing. Evolution, 11: 
212-224.—The aerodynamic aspects of the wings of birds are discussed. Four wing 
types are recognized: the elliptical, adapted to operate where space is limited; 
the high-speed wing of birds that feed on the wing or make long migration flights; 
the high-aspect-ratio wing of oceanic soaring birds; and the slotted high-lift wing 
of terrestrial soaring birds and predators that carry heavy loads. Similar wings 
occur in birds which are not genetically closely related. The loon has the highest 
wing loading and is stated to have the primitive avian wing form.—J. C, H. 

ScHEINBERG, S. L. 1956. Genetic studies of cellular antigens in the chicken, Genet- 
ics, 41 (6): 834-844. 

SHakier, W. E., and C. W. Knox. 1956. Selection for thyroid weight in New 
Hampshire chickens. Journal of Heredity, 47 (5): 211-212. 

Sistey, C.G. 1957. The evolutionary and taxonomic significance of sexual dimor- 
phism and hybridization in birds. Condor, 59: 166-191.—This significant paper 
emphasizes the roles of sexual dimorphic characters and hybridization in specia 
tion processes in birds. In attempting to establish relationships among avian 
taxonomy, hybridization, and sexual dimorphism, the author investigates at length 
the evolutionary significance of secondary sexual characters in several groups of 
birds: birds of paradise, hummingbirds, pheasants, grouse, manakins, and ducks. 
The discussion and summary are quite provocative.—D. W. J. 

SouTHERN, H. N. 1957. A study in the evolution of birds. Scientific American, 
196 (5): 124-134.—A popular account of polymorphism in birds. Brief comment 
is made on the polymorphism found in the Red Crossbill, certain species of hawks, 
some jaegers, the Skua, owls, the Caribbean Sugarbird, the Gouldian Finch, and 
the cuckoo. More extended remarks concern the frequencies of bridled and non- 
bridled Common Guillemots (Uria aalge) along the Atlantic coast of Europe. 
The bridled color phase is increasingly common toward the North; it is not found 
in colonies in Portugal and attains its greatest frequency (50%) in Iceland. The 


frequency of the bridled color phase was first determined in 1938 and 1939; another 


determination being made 10 years later. The frequency of the bridled color 
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phase (with one exception) declined in every area where a significant change 
occurred. The suggestion is made that the bridled phase is better adapted to 
colder climates and its decrease results from a trend towards a warmer climate. 
—j. C. H. 

WituiaMson, M. H. 1957. Polymorphism in Ross's Goose Anser rossii, and the de- 
tection of genetic dominance from field data. Ibis, 99: 516-518.—Dimorphic young 
of Ross’s Goose occur in broods the analysis of which supports the assumptions 
that the dimorphism is controlled by one pair of alleles, that the genotypes occur 
in the ratio f? : 2pq : q*, and that mating is at random; in this instance, however, 
the further assumption that yellow down is dominant to gray down is as good as 
assuming the exact opposite.—R. F. J. 


GENERAL BioLocy 

Amey, A. F. 1955. Whooper Swans in southern Lakeland. Bird Study, 2: 143- 
150.—Winter studies of Cygnus cygnus in north-west England. Routes and flight 
lines, territory, greeting and sex display, molting, head and neck plumage staining, 
upending for food, and preening are discussed. The distribution and composition 
of flocks, and local weather movements are described.—M. T. M. 

ALEXANDER, H. G. 1955. Field-notes on some Asian Leaf-warblers. British Birds, 
48: 293-299, 349-356.—The genus Phylloscopus is a Palaearctic group of some 30 
species and 67 races, and includes some of the most difficult species to identify in 
the field. The genus was the subject of a monograph by C. B, Ticehurst (1938). 
This paper adds considerable further detail and comment on species of Phyllo- 
scopus and also on Hippolais, Locustella, and Acrocephalus.—M. T. M. 

Bente, W. H. and W. A. Goates. 1957. Breeding biology of the California Gull. 
Condor, 59: 235-246.—In an attempt to complete extant data on life history and 
reproduction in this species, the authors report on details of early breeding biol 
ogy: egg laying and incubation, growth of young, temperature regulation in 
young, mortality, and nesting success. Of interest was the fact that the first eggs 
laid required 26.7 days of incubation, the second 25, and the third 23.6 days. The 
interval between laying of eggs was also about two days. Young one or two days 
old have some temperature regulating capacity which improves with age. Re 
productive success (eggs and young) was about 60%.—D. W. J. 

Bé, N. A. 1956. Observaciones Morfoldégicas y Etioldgicas sobre el Bigua. Hor 
nero, 10: 147-157.—Notes on plumage changes, form of stomach, food, general 
habits, and nesting of the cormorant Phalacrocorax brasilianus brasilianus (Gme 
lin) in Argentina. 

Coutson, J. C. 1956. Mortality and egg production of the Meadow Pipit with 
special reference to altitude. Bird Study, 3: 119-132.—A publication based on the 
nest record card and banding schemes of the British Trust for Ornithology. 
Breeding is later in Anthus pratensis as altitude increases, one day for every 130 
ft. Clutch size was 0.45 egg lower at 1000 ft. than it was at sea level. As altitude 
increased total nest predation decreased. The relation between these facts is 
discussed.—M. T. M. 

Cramp, S. 1955. The breeding of the Willow Warbler. Bird Study, 2: 121-135.— 
A publication of the British Trust for Ornithology Nest Record Scheme, on 
Phylloscopus trochilus. Statistics of breeding season, clutch size, incubation and 
nestling periods, and hatching and nestling success are given.—M. T. M. 

Crincan, A. T. 1957. Notes on the biology of the Red-necked Grebe in western 
Ontario. Canad. Field-Nat., 71: 72-73. 
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Cutten, E. 1957. Adaptations in the Kittiwake to cliff-nesting. Ibis, 99: 275-302. 
—A comparison of the ecology and behavior of the cliff-nesting Rissa tridactyla 
with that of ground-nesting gulls shows that some characteristics of ground-nest- 
ing gulls have been lost in the Kittiwake, probably because of relaxed predation 
on the cliffs; additionally, many new adaptations can be seen in the Kittiwake and 
these clearly seem useful in cliff-nesting.—R. F. J 

Curio, E. 1957. Austausch zweier ungleichaltriger Bruten des Trauerschnappers 
(Muscicapa h. hypoleuca Pallas). Journ, fiir Ornith., 98: 190-194.—Experimental 
exchange of nestlings of the Pied Flycatcher with a brood of different age. 
English summary.—H. C. M. 

Davies, S. J. J. F., and C. H. F. Rowett. 1956. Observations on the Redwing in 
Swedish Lapland. Bird Study, 3: 242-248.—Turdus musicus were breeding com- 
monly in the Selkavaare area of acid-heath-birch-forest, and among scattered 
birches. Intensive observations were made at one nest containing young.—M.T.M. 

Dementiev, G. P. 1957. On the Shaheen Falco peregrinus babylonicus. Ibis, 99: 
477-482.—Remarks on the morphology and general biology of F. peregrinus in 
Turkestan.—R. F. J. 

Dixon, J. B., R. E. Drxon, and J. E. Dixon. 1957. Natural history of the White- 
tailed Kite in San Diego County, California. Condor, 59: 156-165.—In southern 
California observations have been made of this species for more than twenty years 
during which time 130 occupied nests have been studied in 35 different localities. 
This report embodies data on food, nesting, incubation, young, hunting, and 
roosting. ‘The principal food is Microtus californicus; usually four eggs are laid 
between February and July with the female alone incubating; the male catches 
food for the female and young; roosts of nonbreeding birds may contain as many 
as 39 kites.—D. W. J. 

Goopsopy, I. M. 1955. The breeding of the Black-headed Gull. Bird Study, 2: 
192-199.—Clutch size was higher at the second colony which completed laying 
about nine days after the first colony.—M. T. M. 

HARTMAN, F. A. 1957. Some additions to nesting data on Panamian birds. Con 
dor, 59: 269-271.—Four species are discussed. 

Koenic, L. 1956. Zum Vorkommen einiger Spinte zwischen Tessalit und Niame 
(Franzésisch-Westafrika). Journ. fiir Ornith., 97: 384-402.—Ecology and behavior 
of the Bee-eaters (Meropidae) of French West Africa.—H. C. M. 

Myres, M. T., and D. W. Snow. 1955. The breeding of Blackbird, Song Thrush 
and Mistle Thrush in Great Britain, Parts I-III. Bird Study, 2: 2-24, 72-84, 169- 
178.—This is one of a number of reports on material collected by the British Trust 
for Ornithology Nest Record Scheme. The survey is made on 9500 nests of three 
species. Information on the breeding season, clutch size, and nesting success is 
minutely analyzed by stages of the season, regions of the country, and in relation 
to weather changes. Differences in the breeding biology of the two main species 
are discussed.—M. T. M. 

Owen, D. F. 1956. The food of nestling Jays and Magpies. Bird Study, 3: 257- 
265.—The plastic collar method of collecting food samples was used. Lepidop- 
terous larvae, Diptera, Coleoptera, and spiders were the chief food of nestling 
Javs. Garrulus glandarius get food for their young from leaves of decidous trees 
instead of the forest floor which they use at other times. Pica pica continued to 
feed on the ground while they had young, but lepidopterous larvae, fallen from 
the trees, predominated as with Jays. For comparison with other species see 
Lockie (1955, Ibis, 97: 341-369).—M. T. M. 
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PereyRA, J. A. 1956. Notas Biolégicas sobre el Corbatita Comin. Hornero, 10: 
140-142.—Observations on nesting of Sporophila caerulescens caerulescens, and on 
molt and color in captive adult and immature males. The cup-shaped nest, 
placed low in bushes or weeds, contains 2 to 4 eggs. 

PLornick, R. 1956. Original comportamiento de un Caburé. Hornero, 10: 171- 
172.—A clutch of 4 eggs of the small owl Glaucidium nanum King, found in an 
abandoned nest of the Hornero, Furnarius rufus; the female ow] remained in the 
cavity when it was opened for observation. 

Rosinson, T. S. 1957. Notes on the development of a brood of Mississippi Kites 
in Barber County, Kansas. Trans. Kansas Acad. Sci., 60, 174-180.—Location of 
nest, incubation, care of nest, growth of young, and food are described. 

Rosson, R. W. 1956. The breeding of the Dipper in North Westmorland. Bird 
Study, 3: 170-180.—This paper describes subsidiary data collected during an am- 
bitious four-year study of marked Cinclus cinclus. Population is higher in sand- 
stone than limestone areas. Movements of five marked birds are described. 23 
territories were measured. Of 37 nest sites, 22 were near human habitation. 
Over half of the nests were occupied two years running. Laying dates, clutch- 
size, breeding success, and mortality rate are given.—M. T. M. 

Rowin, N. 1957. Incubation by drake Wood Duck in the eclipse plumage. Con- 
dor, 59: 263-265. 

Skutcn, A. F. 1957. Life history of the Amazon Kingfisher. Condor, 59: 217-229. 
—This is another of Skutch’s excellent compilations of life history on tropical 
and subtropical birds. It contains details of food, voice, nest site, eggs, incuba 
tion, nestlings, and bathing. Similarities and differences are indicated between 
this form (Chloroceryle amazona) and other kingfishers.—D. W. J. 

Srespins, R.C. 1957. A further observation on torpidity in the Poor-will. Condor, 
59: 212. 

Westerskov, K. 1956. Incubation temperatures of the Pheasant, Phasianus colchi- 
cus. Emu, 56: 405-420.—Measurements were made by the use of potentiometers in 
three nests. The temperature of the bare brood-patch is 39.5° C. Air temperatures 
at the top of the eggs under the sitting hen rise slowly from 33° to 36° C (mean 
$5.1° C) during the incubation period. Air temperatures at the bottom of the 
eggs rise from 23° C to 26-27° C (mean 25° C), but are affected greatly by ground 
temperatures. The hen leaves the nest for about one hour each day, when the 
nest temperature drops to that of the atmosphere. The eggs are turned once an 
hour on an average during incubation.—F. M. 

Zupersiucer, E. 1956. Dos nidos en situacién anémala. Hornero, 10: 175.—A nest 
of the Calandria, Mimus saturninus, on the ground; and one of the Misto, Sicalis 
luteola, built on an abandoned nest of the Chingolo, Zonotrichia capensis. 


MANAGEMENT AND CONSERVATION 
ANperson, W. 1957. A waterfowl nesting study in the Sacramento Valley, Cali- 
fornia, 1955. Calif. Fish and Game, 43: 71-90.—Nine study plots, in different 
sections of the valley, yielded data on 333 duck nests (mostly Mallard). Of these 
nests, 38.4% hatched, 9.3% were deserted, and 52.3% were destroyed. Predation 
by mammals was the main cause of nesting losses. Data are presented for 150 
Coot nests of which predators took 54.3%. Predator control by means of poison 

is suggested as a means of increasing duck production.—F. M. 
Eprroriat. 1955. Birds and nature reserves in Great Britain. British Birds, 48: 
517-522, (also 539-541).—A list of reserves of ornithological interest which will be 
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useful to visitors. The different implication of the word “conservation” in a 
crowded European country such as Britain becomes clear in the discussion of 
some of the current problems. The fundamental research which is the primary 
concern of the government Nature Conservancy is made plain.—M. T. M. 

Friru, H. J. 1957. Wild ducks and the rice industry in New South Wales. C. S. 
I. R. O. Wildlife Research, 2: 32-50.—Grey Teal (Anas gibberifrons), Black Duck 
(A. superciliosa), and Wood Duck (Chenonetta jubata) cause some damage to 
rice crops. The food and feeding habits of these species are described and their 
economic significance is assessed in relation to climatic conditions, local movements, 
and rice-growing. On the whole, wild ducks are thought to be a minor pest to 
the rice-growing industry. The value of shooting and the importance of culti- 
vation practices are discussed.—F. M., 

HiLpesranp, M. 1957. Determining the sex of dressed pheasants. Calif. Fish and 
Game, 43: 131-137.—To enforce certain game laws, methods of sexing dressed birds 
are necessary. When urogenital structures are not present, any one of five bone 


measurements will almost always prove diagnostic.—F. M. 


MIGRATION AND ORIENTATION 

Brown, R. G. B. 1955. The migration of the Coot in relation to Britain. Bird 
Study, 2: 135-142.—Little is known about the migration of the common species 
Fulica atra. However in Europe there is a NE-SW standard direction in the fall, 
and some birds from the Continent winter in England. It is not known if British 
bred Coots ever travel to the Continent.—M. T. M. 

Cornwatuis, R. K. 1955. The pattern of migration in 1954 at the east coast Bird 
Observatories. British Birds, 48: 429-446.—Fall migrants are drift migrants from 
the Continent, migrants from Greenland and Iceland, coastal passage migrants, 
and winter immigrants. Cyclonic drifts bring birds more frequently to the 
northern stations, possibly as these are islands with wide catchment areas. An 
unusual feature was that some cyclonic drifts originated on the west coast of 
Norway, rather than at the Skagerrak.—M. T. M. 

Davis, P., and Weavinc, J. 1955. Movements of certain species at the Irish Sea 
Bird Observatories in 1954. British Birds, 48: 523-532. 

Gowpsmirn, T. H., and D. R. Grirrin. 1956. Further observations of homing 
terns. Biol. Bull., 111: 235-239.—Terns from nesting colonies in Michigan and 
Massachusetts were liberated at an intermediate point at Cortland, New York. 
Both groups showed a tendency to head approximately southeast. ‘Topography 
did not offer any apparent explanation for this orientation.—J. T. E. 

Hickey, J. J. 1956. Autumnal migration of ducks banded in Eastern Wisconsin. 
Trans. Wisc. Acad. Sci. Arts and Letters, 45: 59-76.—An analysis of 1064 recovery 
reports of Mallards and a smaller number of ducks of other species banded at two 
stations in eastern Wisconsin showed a wide dispersal into the Canadian Provinces 
in spring. Large numbers wintered in Arkansas and Louisiana and a smaller 
number along the Atlantic Seaboard from Virginia to Florida.—J. T. E. 

Kramer, G. 1957. Experiments on bird orientation and their interpretation, Ibis, 
99: 196-227.—A review of the literature on bird orientation and a critical exami- 
nation of the hypothesis of sun-arc navigation. ‘The author believes the sun-arc 
hypothesis to be unjustified, but owns that no better explanation is as yet avail- 
able.—R. F. J. 

Kramer, G., and U.v.Sr. 1956. Weitere Erfahrungen itiber den “Wintereffekt” 
beim Heimfindevermégen von Brieftauben, Journ. fir Ornith., 97: 353-370.— 
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Comparison of essentially identical releases of homing pigeons show that perform- 
ance is much poorer in winter. The authors do not believe this to be due to 
the changes in landmarks, decrease in homing “drive,” or temperature. The reason 
for poor performance, and the orientation mechanism itself, remain unknown. 
—H. C. M. 

Kramer, G., and U.v.Sr. Paut. 1956. Uber das Heimfinden von Kafigtauben tiber 
Kurzstrecken, Journ. fiir Ornith., 97: 371-376.—Pigeons which had spent their 
entire lives in an aviary were released at distances of 2.8 and 22 km. from home. 
The results were taken to indicate that these birds rely on some unknown system 
of orientation even at short distances.—H. C. M. 

Lack, D. 1955. The summer movements of Swifts in England. Bird Study, 2: 
$2—40.—Eighteen cases of summer movements of Apus apus are on record in Eng- 
land. Most were directed about SW into wind, and away from a depression. 
Movements ahead of thunderstorms are omitted. A decrease in airborne insects, 
or indirect weather signs may be the reason for such movements which have been 
reported from Fenno-Scandia, and also in British Columbia (Nephoecetes niger). 
—M. T. M. 

Lack, D. 1956. Seaward flights of Swifts at dusk. Bird Study, 3: 37-42.—Obser 
vations of Apus apus going out to sea at dusk on the east coast of England. These 
movements seem to be associated with weather movements, so that the birds seen 
were probably not local ones. A B.T.O. Enquiry is instituted.—M. T. M. 

Mewatort, L. R., and D. S. Farner. 1957. Translocated Golden-crowned Sparrows 
return to winter range. Condor, 59: 268-269. 

Mitier, A. H. 1957. Migratory flight of a Zonotrichia at 10,000 feet above ground 
level. Condor, 59: 209-210. 

Moreau, R. E. 1956. The Iberian Peninsula and migration. Bird Study, 3: 1-25. 
—An important review of some 2000 banding recoveries in Spain and Portugal. 
With the exception of a tiny part of Spain, the whole area is west of the Greenwich 
Meridian, and birds have to fly SW. from their breeding areas to reach it. Birds 
passing on to tropical Africa anywhere east of Ghana must change direction upon 
leaving Iberia. Visible migration until recently was little known, but recent work 
by the Edward Grey Institute and others have increased our knowledge of this 
aspect of the problem. Some migrants move on a broad front, others are confined 
to west or cast coasts. The hostile center of Spain seems to be avoided to a certain 
extent, Banding returns indicate that populations from different breeding areas 
may be concentrated on passage, or in winter, in different parts of the peninsula. 
There are some remarkable east-west movements in Europe. Per contra there 
is a considerable list of birds for which individuals marked on the continent have 
reached Iberia, whereas British-marked ones have not. There are large gaps in 
our knowledge.—M. T. M. 

Moreau, R. E., and J. F. Monk. 1957. Autumn migration in southwest Portugal. 
Ibis, 99: 500-508. 

Nisser, I. C. T. 1957. Passerine migration in south Scandinavia in the autumn of 
1954. Ibis, 99: 228-268.—Analysis of passerine migration in the Baltic-North Sea 
area indicates that these birds orient by day both by means of topographic features 
and position of the sun; by night there seems to be no true orientation, but noc- 
turnal migrants seem to pick up position in the day-time following movement.— 
R. F. J. 

Nisset, I. C. T., and T. C. Smout. 1957. Autumn observations on the Bosphorus 
and Dardanelles. Ibis, 99: 483-199.—Observations on the migratory movements 
mainly of birds of prey.—R. F. J. 
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Precut, H., et al. 1956. Einige Versuche zum Heimfindevermégen von Végeln. 
Journ. fiir Ornith., 97: 377-383.—A series of miscellaneous experiments, some of 
which seem to indicate that gulls will orient towards home while confined in a 
small circular cage in a closed building.—H. C. M. 

Spencer, R. 1955. Report on bird-ringing for 1954. British Birds, 48: 461-498.— 
Reports the banding in Great Britain in 1954 (102,858 birds were banded; Grand 
Total is now over 114 million). A select list of recoveries is given—M. T. M. 

SvarpDsON, G. 1955. Crossbills in Sweden in 1953 British Birds, 48: 425-428.—Few 
Loxia curvirostra bred in 1953 and their behavior that spring was indicative of 
poor food supply In August, passage of birds from the east was as great as in 
1927, 1930, and 1935.—M. T. M. 

Tunmore, B. G. 1956. The visual observation of night migration. Bird Study, 
3: 237-241.—Observations at Cambridge, of birds flying across the face of the moon 
at night. Lowery’s (1951) methods of calculating compass bearings and the distri- 
bution of birds with altitude were found liable to error. Great Britain is generally 
too cloudy for such observations to be continuous.—M. T. M. 

Wacner, H. O. 1957. The technical basis of experimental research on bird mi- 
gration. Ibis, 99: 191-195.—Discussion of methods used to demonstrate Zugunruhe 
in caged migratory birds.—R. F. ] 


PHYSIOLOGY 

Bartnotomew, G. A., T. R. Howeri, and T. J. Cape. 1957. Torpidity in the 
White-throated Swift, Anna Hummingbird, and Poor-will. Condor, 59: 145-155.— 
In this significant paper dealing with captive birds, the three species became torpid 
at about 2-3° C. (environmental temperature), Metabolic rate was considerably 
lower while the bird was torpid. Torpidity suggests energy conservation, and is 
related to hummingbirds’ high metabolic rate when active and to survival of poor 
wills and swifts when fasting —D. W. J 

Bioucn, D. 8. 1957. Effect of lysergic acid diethylamide on absolute visual thresh- 
old of the pigeon. Science, 126 (3268): 304-305. 

Fisner, H. I. 1957. Bony mechanism of automatic flexion and extension in the 
Pigeon’s wing. Science, 126 (3271): 446.—Surgery was used to demonstrate that 
flexion and extension at the humeroulnar joint, through the action of the muscles 
of the upper arm, causes the same actions at the wrist.—J. C. H. 

Herrick, E. H., and J. O. Harris. 1957. Singing female canaries. Science, 125(3261): 
1299-1300.—Females treated with male sex hormone (testosterone phenylacetate) 
sang in a manner indistinguishable from that of a male bird.—J. C. H. 

JENSEN, L. S., and W. E. Matson. 1957. Enlargement of avian eye by subjecting 
chicks to continuous incandescent illumination. Science, 125: (3251): 741. 

Scuyeme, O. A., and M. R. Urist. 1956. Proteins and calcium in serums of 
estrogen-treated roosters. Science, 124 ($234): 1242-1244. 

Vé_ker, O. 1957. Die Experimentelle Rotfarbung des Gefieders beim Fichten- 
kreuzschnabel (Loxia curvirostra). Journ fiir Ornith., 98: 210-214,—Captive cross 
bills with yellow plumage resumed the normal red plumage when fed a diet con 
taining rhodoxanthin, a pigment from the Yew (Taxus baccata).—H. C, M. 

Watt, R. L., and H. G. ScutumBercer. 1957, Electrophoresis of plasma proteins 
in the parakeet. Science, 125 (3255): 993-994. 

WiLson, W. O., Wooparn, A. E., and H. A. B. PLANALP. 1956. The effect and after 
effect of varied exposyre to light on chicken development. Biol. Bull., 11M: 415-422. 
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‘TAXONOMY AND PALAEONTOLOGY 


Beacquist, H., and J. Lerrksaar. 1957. Medieval animal bones found in Lund. 
In, Archaeology of Lund. Studies in the Lund excavation material. I: 11-84.— 
Bones of goose, White-tailed Eagle, and a small variety of domestic fowl from sites 
dated from 1020 to 1400 A.D. 

Guiapkov, N, A. 1957. Der Rotkehlige Strandlaufer (Calidris ruficollis) ist eine 
selbstandige Art. Journ. fiir Ornith., 98: 195-203.—Argues that C. ruficollis is 
specifically distinct from C. minuta. Presents data on courtship, nesting, plumage 
of young, and care of young.—H. C. M. 

HAtt, B. P. 1957. The taxonomic importance of variation in non-breeding plum- 
age in Aegithina tiphia and A. nigrolutea. Ibis, 99: 143-156.—Variation in the 
non-breeding plumage of these leafbirds necessitates naming of two new races 
(A. t. deignani and A. t. cambodiana).—R. F. J. 

Haverscumipt, F, 1956. Was ist Melanerpes hargitti Dubois? Journ. fiir Ornith., 
97: 411-414.—The type of M. hargitti is actually an aberrant M. cruentatus. 
—H. C. M. 

Kirr, F. A. 1956. Progressive Merkmale des Jugendkleides bei den Spechten. 
Journ. fiir Ornith., 97: 403-410.--A phylogenic study of the juvenal plumages of 
European Woodpeckers.—H. C. M. 

LepiKsaar, J. 1955. The bird remains from Vallhagar. Jn, Vallhagar, a migration 
period settlement on Gotland, Sweden: 814-831.—17 species identified from one 
site, 11 from another, include the domestic fowl. 

Moore, R. T., and D. R. Mepina. 1957. The status of the Chachalacas of western 
Mexico. Condor, 59: 230-234.—A new subspecies, Ortalis poliocephala lajuelae, 
is described from Lajuela, Jalisco, Mexico. Based upon a study of specimens from 
western Mexico, the conclusion is reached that there should be four recognized 
forms of Ortalis poliocephala: lajuelae, poliocephala, wagleri, and griseiceps.— 
D. W. J. 

Partripce, W. H. 1956. Variaciones Geograficas en la Lechuza Negra, Ciccaba 
huhula. Hornero, 10: 143-146.—Two subspecies are recognized. C. h. huhula 
(Daudin) is found from Colombia, Venezuela, and the Guianas south, east of the 
Andes, to Bolivia, Mato Grosso, Maranh4o and Piaui, Brasil. C. h. albomarginata 
(Spix), larger and darker, of southeastern Brasil, is recorded for the first time in 
Argentina, in Misiones. 

PLornick, R. 1956. Posicién Sistematica del género Heterospizias. Hornero, 10: 
136-139.—Form of sternum, coracoid, furcula, and pelvis show that this hawk 
should be removed from the subfamily Accipitrinae to the Buteoninae. 

PLornick, R. 1956. Afinidad entre los generos Elanus y Gampsonyx (Accipitridae, 
Aves). Rev. de Investigaciones Agricolas, 10 (3): 313-315. Buenos Aires.—The 
affinities of the monotypic neotropical Pearl Kite, Gampsonyx, have been in 
dispute. Peters, followed by Hellmayr and Conover, placed it in the Falconidae; 
Friedmann, in agreement with most of the earlier systematists, allocated it to the 
Accipitridae, in the subfamily Elaninae, On the basis of a number of characters 
Plétnick reaches the same conclusion as Friedmann.—E. E. 


Snyper, L. L., and E. D. Lapwortn. 1953. A comparative study of adults of two 
Canadian races of Red-wings. Canad. Field-Nat., 67: 143-147.—An evaluation of 
the taxonomic characters of Agelaius phoeniceus, an exposition of their varia- 
bility, and the determination of the geographic boundaries of two races in On- 
tario.—R. W. N. 
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Wetmore, A. 1957. The classification of the Oscine Passeriformes. Condor, 59: 
207-209.—On the basis of skeletal material (head of the humerus) Corvidae re- 
semble closely nonpasserine orders (Piciformes, for example), and should, there- 
fore, not be placed near the end of an arrangement of passerine families.—D. W. J. 

Wetmore, A. 1957. A fossil rail from the Pliocene of Arizona. Condor, 59: 267- 
268.—Description of a new species, Rallus phillipsi. 


MISCELLANEOUS 

ANON. 1956. Bird Watching in Europe. Bird Study, 3: 81-85, 228-229.—A helpful 
guide to persons, places, and books for intending visitors.—M. T. M. 

CAMPBELL, B. 1955. Ornithological Surveys of Nature Reserves, 1954. Bird Study, 
2: 84-86.—Reserves in England.—M. T. M. 

Coutson, J. C., and E. Wuire. 1955. Abrasion and loss of rings among sea-birds. 
Bird Study, 2: 41-44 (see also 2: 44-45, 98-100, 203.).—Abrasion and corrosion of 
bird bands, especially in contact with salt water, may be more serious than sus- 
pected. It is suggested that bands be retained on recovery, so that they may be 
surveyed to determine rate of wear. Separate collections of old, as well as new, 
alloy types are necessary. Without such preliminary calculations life-tables based 


on returns will be worthless.—M. T. M. 


Editor: The Auk— 

I am collecting information on the predatory or piratical habits of all birds 
whether crows, shrikes, hawks, skuas, etc. and should be grateful for detail of any 
exceptional or remarkable cases which have been observed. I do not want anything 
relating to recognized or normal procedure. I hope to publish these records in 
book form later on, Full acknowledgement will be given to contributors.—Co. R. 
MEINERTZHAGEN, 17 Kensington Park Gardens, London, W.11, England. 


ERRATUM 
The Auk, 74 (3): 
p. 307, 1. 7. After “Walkinshaw” omit “(males)” 


NOTES AND NEWS 


james L. Perers Bequest 


James L. Peters, formerly President of the Union and one of its most distinguished 
Fellows, bequeathed one-seventh of his residual estate to the American Ornitholo- 
gists’ Union at the time of his death in 1952. The income is to be paid to his wife 
during her lifetime. Peters, a most devoted and most generous friend and selfless 
servant of the Union during his working life, has been elected posthumously a 
Patron of the Union by the Council. 

The A.O.U. is particularly grateful for this sizable addition to its endowment in 
view of the increasing demands on the funds of the Union caused by its diversified 
activities. ‘There would be many further opportunities for the A.O.U. in the field 
of publication, education, and cooperative research if the endowment income of 
the Union were greater. 


The XIIth International Ornithological Congress will be held in Helsinki (Fin- 
land) June 5 to 12, 1958. The Congress is to take place in one of the residences of 
the Institute of Technology. The price of a room in the dormitories is about $2 
per person per day, food not included. The Congress fee is $10. The prospectus, 
containing registration form and detailed information, will be distributed early in 
the autumn of 1957. 

During the Congress two one-day excursions will be arranged. Before and after 
the Congress (May 3l—June 4, and June 13-24) excursions will be arranged to 
representative places in the country, including its northernmost parts. 

Applications to attend the Congress, and to contribute scientific papers, should be 
sent in before February 28, 1958, and addressed to the General Secretary, Dr. Lars 
von Haartman, Zoological Institute, University of Helsinki, Finland. 


The Division of Biological and Medical Sciences of the National Science Founda- 
tion announces that the next closing date for receipt of basic research proposals 
in the life sciences is January 15, 1958. Proposals received prior to that date will 
be reviewed at the Winter meetings of the Foundation’s Advisory panels and dis- 
position will be made approximately four months following the closing date. Pro- 
posals received after the January 15, 1958, closing date will be reviewed following 
the Spring closing date of May 15, 1958. 

Inquiries should be addressed to National Science Foundation, Washington 25, 
D.C. 


A draft of the revised text of the International Code for Zoological Nomenclature 
is to be submitted to the Fifteenth International Congress of Zoology, to be held in 
London in July, 1958. In order to assist the Congress in the scrutiny of the draft 
of this code, the International Trust for Zoological Nomenclature has organized a 
colloquium: to open July 9, one week prior to the opening of the Congress. Invi- 
tations to the Colloquium have been issued to many zoologists known to be interested 
in zoological nomenclature. Arrangements have been made to issue an invitation to 
the Colloquium to any member of the Congress who wishes to take part in the 
discussions. Inquiries should be sent to Francis Hemming, 28 Park Village East, 
Regent's Park, London N.W.1, England. 


We regret to announce the death on August 11, 1957, of Sir Norman Boyd Kinnear. 
Honorary Fellow of the A.O.U. 


Oc 
1957 
OBITUARY 


WALTER REGINALD Brook Ouiver, Corresponding Fellow of the A.O.U. since 
1923, and senior exponent of natural history in New Zealand, died at his home in 
Wellington, New Zealand, on May 16, 1957. He was known to all New Zealand 
biologists if only for the fact that he had, during his 73 years, delved into a great 
many aspects of natural history including the taxonomy and biogeography of 
plants, whales and seals, molluscs, and birds, living and fossil. 

Dr. Oliver was born in Tasmania in 1883, and came to New Zealand at the age of 
12 with his parents. From 1900 to 1920 he worked in the New Zealand Customs 
Department but was able, as his scientific writings show, to be active in natural 
history. After war service from 1915 to 1918, he joined the Dominion Museum, 
Wellington, in 1920 and was appointed Director in 1928, After his retirement in 
1947 he spent a year as relieving Director of the Canterbury Museum, Christchurch. 

Apart from his early, and fruitful, expedition to the Kermadec Islands in 1908, 
he took part in several expeditions notably to the Subantarctic Islands of New Zea- 
land in 1927 and to the Fiordland District with the joint New Zealand-American 
Expedition of 1949. While closely associated with a number of scientific societies, 
reflecting his wide interests, his principal links were with the Royal Society of New 
Zealand which honored him with a Fellowship in 1927, and of which he was President 
from 1952 to 1954. He was President of the Royal Australasian Ornithologists’ 
Union from 1943 to 1944, and his Presidential Address (Emu, 45: 55-77, 119-152, 
1945) is a landmark in the annals of ‘Australasian’ ornithology. Dr. Oliver was 
known to visiting Americans as a Divisional Chairman of the Seventh Pacific Science 
Congress in New Zealand in 1949 and as leader of the New Zealand delegation to 
the Eighth Pacific Science Congress in Manila in 1953. 

Although he was also a botanist of high standing, for which he was awarded the 
degree of D.Sc., he will best be remembered for his book on New Zealand birds 
which appeared in 1930 (reviewed in Auk, 48: 300, 1931). It was pleasing that 
he was able to live to see the publication in 1955 of the second and much enlarged 
edition (reviewea in Auk, 73: 563, 1956). Dr. Oliver’s ideas on the classification 
of birds were unorthodox by the standards of the committee responsible for com- 
piling the current Checklist of New Zealand Birds (1953) He did not hesitate to 
criticise the basis for the taxonomic principles involved, and his comments (Emu, 
54: 190-198, 1954) are worthy of the attention of compilers of similar lists. The 
second edition clearly shows his views and has brought adverse criticism from 
reviewers of the Checklist ‘‘school.”” Dr. Oliver is, however, the only man who 
has had the courage and energy, in the last eighty years, to produce and to revise 
such a necessary book. It already serves as the standard reference for all future 
studies on birds of this interesting region 

It was my privilege to know Dr. Oliver in my student days, and I, and the majority 
of the younger New Zealand biologists, owe him a great debt if only for providing 
a basis for our own future studies. I was fortunate to be able to participate in a 
number of field trips with him and then, as in the museum, he was ever ready to 
impart his knowledge, to encourage and to stimulate. He was glad to help when 
others were planning expeditions to areas in which he had worked or in which he 
had some special interest, and it was gratifying to his friends to see so many of 
their field notes from such trips put to good use in his books —E. W. Dawson. 
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PATRONS, FELLOWS, ELECTIVE MEMBERS, AND MEMBERS OF THE 
AMERICAN ORNITHOLOGISTS’ UNION, 1957 


PATRONS 


Carnes, Mrs. Herbert E., 31 Dogwood Lane, Tenafly, New Jersey 

Deane, Mrs. Ruthven, 830 Hubbard Road, Winnetka, Illinois 

Greenewalt, Crawford H., Greenville, Delaware 

Griscom, Ludlow, 21 Fayerweather St., Cambridge 38, Mass. 

Guernsey, Raymond G[ano], Eden Terrace, Poughkeepsie, New York (1928) 

Jennings, Mrs. B. Brewster, Box 666 Glen Head, Long Island, New York .... 
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